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. * « PREFACE 


Turse Manuals and the Reading Books which accompany 
«hem have been prepared as the outcome of the “ Circular 
to Managers and Teachers of Rural Elementary 
Schools,” which was issued by the Board of Education 
in April last. 2 

The Author, himself an old rural teacher, has 

endeavoured to cover as much ground as possible in 
о meeting the requirements of that Circular, and of the 
„~ schemes Феб forth in the Revised Instructions to H.M. 
“Inspectors. But it skould he distinctly borne in mind 
that these books are not intended to form a rigid 
- _. cast-iron scheme of lessons, to be blindly followed by 
every teacher into whose hands they may fall. They are 
Sather to be considered assa store-house from which 
the teacher may draw, 0 suit his own special condi- 
tions; and, furthér, ethe ample provision of subjects in 
‘each volume? will enable him for years? to construct 
scheme after scheme, all of them dealing with just those 
subjects which will appeal to country, children. 

The great aim of the^teaching throughout has been to 
awaken in the children the spirit and habit of observa- 
tion and inquiry, and thus to foster in them the love of 
country life, and the only trüe way to do this is to follow 
the excellent and wise recommendation of the Cireular 


vi OBJECT LESSONS FOR RURAL SCHOOLS 


referred to above, in taking them for rambles wherever 
possible, and giving them lessens on the spot, which can 
be afterwards recapitulated, amplified, and illustrated in 
school by means of pictures, drawings, and specimens. - 

It is only Шото who know what it means to carry on 
a country school (if not single handed, at least with 
inadequate assistance) who can really sympathise with 
the rural teacher and his work. This the Author can 
fully claim to do, and in consequence the scheme has 
been arranged to meet as nearly as possible the condi- 
tions of the average village school. 

АП reference to standards has been carefully avoided, 
and the lessons have been arranged to's"it the usual 
tripartite division of the school as recommended in the 
schemes of the Government Cireular. It is confidently 
expected that, with the wealth of natural objects for 
illustration always ready to hand, the course will prove 
attractive both to teachers a‘.d children. 

Notwithstanding the fact that the books have been 
written primarily to provide for the wants of the Rural 
School, it must not be forgotten that there are hundreds 
of provincial towns in all parts of the country, where 
the everyday life of young anl ola is more or less 
surrounded by rural pursuits, where living in the town 
they breathe the atmosphere of the country, where every 
walk takes them into the heart of the country, anc where 
the villagers from all "ound come and go regularly on 
market-days, 

In all such towns it is thought that this scheme may 
find hearty appreciation. 
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é е ; Й à 
Tur following circular to managers and teachers of rural 


elementary schools has been issued by the Board of 


Education :— 
Boarp or EDUCATION, WHITEHALL, 
€ Гохрох, S.W., April 1900. 


[4 
gin—The Воаг of Education are anxious to call the attention of 
managers and teachers of elementary schools situated i^ the 
agricultural districts of England and Wales to the importance of 
making the education in the village school more consonant with the 
environment of the scholars than is now usually thé case, and 
especially of encouraging the children to gain an intelligent 


knowledge of the common t rround them in the country. 
i i icts it is found that by а 


.. From experience gained іп varion- dis 
suitable arrangement and handling of o riculum this 


attained without necessarily adding any new 


object can often be 
able, or demanding any undue burd 


subjects to the time-ti 
from teachers or scholars. й КЕ 
The Board would deprecate the idea of giving in rural elementary 

1 training in practical agriculture, but they 
lose no opportunity of giving their 
scholars an intelligens knowledge of the surroundings of ordinary 
rural fife and of showing then how to observe the processes of 
nature for themselves. Опе of the main’ objects of the teacher 
should be to develop in’ every boy and girl that habit of inquiry 
1 to'children ; they sho 

ask their own questions about the simple phenomena of nature 
ound them, and themselves to search for flowers, 
nd other objects to illustrate the lessons which 


schools any professiona 
think that teachers should 


T ard consider 
The Bo К ИА be turned to useful accoun 
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io handle the simpler tools that are used in the garden or on thr 
farm, before their school life is over. : É 
The Board are of opinion that one valuable means of evoking 
st in country life is to selet for the object lessons of tl 
lov tandards subjects that have a connection with the daily 


surroundings of the children, and that these lesséns should lay the 
foundation of a somewhat more comprehensive teaching of a similar 


kind in the upper standards. But these 1 2 à 
be, as is too often the case, mere repetitions of descriptions from 
text- books, nor a mechanical interchange of set questions and 
answers between teacher and class. To be of any real use in 
stimulating the intelligence, the object lessors should be tke 
practising-ground for observation and inference, and they should be 
constantly illustrated by simple experiments and practical work in. 
which the children can take part. and which they can repeat for 
themselves at home with their own hands. Specimens of such 
cot ses can be obtained on application to the Board of Education 
These may be ied indefinitely to suit the needs of particular 
districts. They are meant to be typical qnd suggestive, and teachers, 
it is hoped, will frame others at their d "tio Further, these 
lessons are enhanced in value if they are conneeted with other 
subje ts of study. Тһе object lesson, for example, and the drawing 
lesson may often he associated together, and “the children should 
be taught to draw actual chjects of graduated difficulty, and not 
merely to work from copies. In this way they will gain a much 
more real knowledge of common implements, fruits, leaves, and 
insects than if these had been merely described by the teacher orc 
read about in a lesson-book. ‘Yomposition exercises may also he 
given—after the practical experiments and observations have been 
made—for the purpose of training the children to express in words 
both what they have seen and the inferences which they draw from 
what they have scen ; and the childifen should be ‘frequently required 
and helped to deseribe in their exercise hooks sights of familiar 
occurrence in the woods and in the fields. Problems in arithmetic 
connected with rural life may also be frequently set with advantag’, 
The Board of Education also dttack considerable importance to 
work being done by the elder scholars outside the ae walls, 
whether such work takes the form of elementary mensuration, of 
making sketch plans of the playground anü the district surrounding 
the school, of drawing common objects, of paying visits of observa- 
tion to woods, lanes, ponds, farms, and other suitable places 


under the guidance of the teacher, or of the cultivation of a school 
garden. 


e ohjeet lessons must not 


The teacher should as occasion offers t&ke the children out of 
*loors for school walks at the various séasons of the year, and give 
simple lessons on the spot about animals in the fields and farm- 
yards, about ploughing and sowing, about fruit trees and forest 


1 The important points to be obser-ed in all object teaching 
the Official Cireular (No. 369) issued on this subject оп 


A r ry 
which may be obtained from the Board of Education. 


set out in 
, copies of 


88 
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trees, about birds, insects, and flowers, and other objects of interest. 
The lessons thus learnt out of doors can be afterwards carried forward. 
in the sehoolroom by reading, composition, pictures, and drawing. 

. In this way, and' in various otler wáys that teachers will discover 
for themselves, children who are brought up in village schools will 
learm to understand what they see about them, and to take an 
intelligent interest in the various processes of nature; This sort of 
teaching will, it is hoped, directly tend to foster in the children a 
genuine love for the country and for country pursuits. 

It is confidently expected that the child's intelligence will be so 
quickened by the bind of training that is here suggested, that he 
will be able to master, with far greater ease than before, the ordinary 
subjeets of the sehool curriculum. - 

« The Board? would further urge upon any teachers now in rural 
Schools who happen themselves to be of ürban upbringing, or to 
hawe been trained in urban centres, to seize every opportunity c2 
gaining a closer insight into the special conditions and problems 
Df rural life, and they trust that those whose previous edueation 
has not enabled them to obtain full knowledge of the main principles 
and phenomena of eural Ji d activities will be able to attend 
such holiday cotirses and cla ay be placed within their 
reach for this purpose by county councils or other local committees ; 
since it is only whel the teacher is genuinely interested in and 
well informed ‘about the occupations of country life that, any such 
results can be looked for in the children as have been referred to 
as the proper object of rural schools in the present circular. 

e Ihave the honour to be, Sir, your. obedient servant, 

x 4 G. W. KEKEWICH. 


Ергслтїох DEPARTME 
o Circular to Н.М. Inspectors. 


Object Teaching. © , 

ох DEPARTMENT, WHITEHALL, 

. Loxpox, 95th June 1895. 

' Sin—Itflas he in observed that in Schools in which Object Teaching 

i my ett with most sue the teachers have carefully 
cuished between two cinds of ilstruction which in other 

schools are not seldom confused. e two kinds aa 

are—(1) observation of the Object itself, and (2) giving in м 

about the Object. This distinction *5. of importance, d he 

id method of the lesson differ according to its nature. 

ads the scholar to acquire 


Circular 369. 


EpUcATI 


knowledge by observa- 


Object teaching le aequ 
Hot aud experiment ; and no instruction is properly юаш males 
an Object is presented iJ the learner so that the addition to his 
knowledge may be made through the senses. 
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Junior teachers have not unfrequently given Jessons before Н.М. 
Inspectors, which were wrongly described as Object Lessons, because 
in dealing with the topic selected no suitable appeal was made to 
the eye of the scholar, 2 А 

The following suggestions, which have been made by practical 
teachers, will be found useful :— Р . 

The teacher, should select only so many of the Objects. set forch 
in the appended or other similar lists as can be dealt with in the 
year, without overburdening the schol s. Habits of observation 
are better cultivated by the thorough examination of a few objects 
than by the superficial treatment of many. , 

No object should be chosen which the teacher cannot thoroughly 
illustrat’ either by the object itself or by some adequate representa- 
tion of the object, or by both. АП that is purely technical, whether 
in the mode of study or the language an terminology, should be 
"arefully avoided. 

The children should be encouraged to bring with them to the 
lesson illustrative specimens which they have collected or borrowed 
from friends. ‹ 

The children should be encouraged to make simple drawings 
illustrative of their observations, wherever possibile, and in certain 
сазе» to make simple records on square-ruled paper. Clay modelling 
and other manual occupations may be employed to test the accuracy 
of the impressions which tne children'form, and to fix them in their 
minds, ‘Teachers also should frequently illustrate details of the 
lesson by blackboard drawings. Children who are jaded in five 
minutes by a lecture will be open-eyed and receptive for half ai. 
hour while the teacher draws as well as talks. = 

The attempt to teach children to be accurate in observation cannot 
be separated from the need of making them accurate in description. 
After the children have been trained to observe a fact they should 
be practised in making a correct’ statement of it in a sentence of 
their own, This oral answering in complete sentences will lead to 
correct use of the English language, both in talking and writing, 
and will store the mind with a useful vocabulary. In the higher 
standards the children will be able to - rite brief weekly compositions 
in which they may express in a Written form the ideas whieh they 
have acquired through oral instruction. ‹ 

To sum up the main value of Object Teaching, there are three 
-principal uses The first and most important is to teach the children 
to observe, compare, and contrast ; tlie second is to impart informa- 
tion; and the third is te reinforce the other two by making the 
results of them the basis for instruction in Language, Drawing, 
Number, Modelling, and other Handwork“ 

There are, however, other ¢mportant uses of good Object Teaching. 
It makes the lives of the children more happy and interesting by 
opening wp an easily accessible and attractive field for the exercise 
of brain, hand, and eye. It gives the children an opportunity of 
learning the simplest natur: ts, and Дігесіѕ their attention to 
external Objects, making their edueation less bookish, It further 
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develops a love of nature and an interest in living things, and corrects 
the tendency which exists in many children to destructiveness and 
thoughtless unkindness to animals, and shows the ignorance and 
cruelty of such conduct. The Talue of the services which many 
animals render to man should he dwelt upon, and the importance of 
kindly treating them and preserving them should be pointed out. 
By ће -шеапз, and in other ways, good Object Teaching may lay 
the foundation for the right direction of the activity and intelligence 
of the children throughout the whole school. - 

I have the honour to be, Sir, your obedient servant, 
* G. W. KEKEWICH. 


ExrRAOTS from the REVISED INSTRUCTIONS issued to H.M. 
Inspectors, and applicable to the Cope of 1900. 


Object Lessons for Country Schools. 

The farmyard. Its buildings and their contents. Animals kept 
on a farm and their uses, ` Necessity of cleanliness, kindness, and 
suitable food. — « s 

The dairy and its contents. Butter- and cheese-making. 

Bees. Bee-keeping. 

Spring. Spring flowers. Work іш the fields in spring. The 
cuckoo and swallow. Record date of arrival. ^ 

Summer. Different kinds of leaves and fruit. 


Work in the fields 


- in summer, 


Autumn: Work in the fields. 
A mill and the work of a miller: 
Winter. Frost. Ice. Snow. WE. Я 
Birds, Singing birds, as the thrush and nightingale. Birds of 
prey, as the hawk, Swimming and wading birds, as the duck and 
heron. j 
Wild Animals. The fox, hare, and rabbit. 


. Minerals. A mine. Three useful minerals. 1 
seagons should correspond with the actual 


The lessons on th* s € t 
seasons of the year, and the different operations explained should be 
taken while each is in progress. : . , 

Leaves of trees may he dried by simply placing them between 

sheets of naper and pressing them. Their shapes may be used ior 
the children to draw round on paper, which can afterwards be pricke 

and then sewn round. ө 

The waking of Nature. — . ^ 

The lengthening daylight in the morning and even- 

ing, the “coming warm weather, birds singing, 


Springtime. | building their nests, laying their eggs, the trees 


and hedges changing, buds and leaves, the bloom 
on fruit trees. 
The local wild flowers of spring.* 


Summertime. 
The local wild flowers of surimer. 


The daisy, primrose, bluebell. 
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Autumn. 
The local wild flowers of autumn. 
Winter. The repose of Natu 
The land. Woodland, meadowlánd, ploughland. moorland. ¢ 
The sky. 
A bird—cov ering, wings, beak 
{ Thrush or Мае 


Local hirds. J Dune 
\ Rooks. А 
Birds which come for the summer. е 
Birds which come for the winter. е s 
( Rabbit. 
; ; Hare. i 
Local wild animals. 4 Poy, 
| Hedgehog. 
animals on a farm. * 
Our village. 
The carrier's cart. e 
The cottage garden. E 


‘The stream or river, its banks, the birds and ahimals that live 
near ix. s 

A fish. 

A plant., 

The garden in spring. 

The farm in spring. 

The garden in summer. А 

The farm in summer. ^ 

The garden in autumn. 

The farm in autumn. 

The garden in winter. 

The farm in winter. 

The weather and wind. 

The soil ; sunshine, air, rain, frost, manure. 

The farmer's tools. The plough, drill, rea 

The crops ; grass, corn, root- “crops, ex 

Wheat. 

The potato. 

The oak tre 
‚‚ The elm trec.^ - ы е. 

The apple tree. 

Evergreen trees. o 

An insect. 

The spider and his web. 

The butterlly ; colours, beany, history. 

Bees. 

The farmer's pests. 

The farmer's friends. 

A pond. ? 

A frog. 


5 


; motion : nests, eggs. food. a 


^ 


Csntrast leaves of holly, ivy; 
beech. + М "S Р 
Colleet and press leaves of various colours in 
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A ramble in a wood and what may be seen there. 
The railway. 


Market-day in the neighbouring town. 
A newspaper. FS ^ 
, 

а 
һа к А 

“Extracts from other Lists in the same “ INZTRUCTIONS," 

suggestive of Country LIFE. . 
^ Plant Life. 
. 6. ч 
The study of plants as growing things. 


Grow an Gnion in a bottle of water and note appe 


and stem. Make a model in clay of the various stages of growth at 
skort intervals. 


+ Grow mustard seed on damp flannel and note stages of growth. 
Notice a few curious roots. 
= The carrot. Cut off the top of one and grow it in a saucer of 
water, Ço st the root of a daisy (fibrous). 
Roots whic walk. Strawberry or strayberry. 
Violet root. — 
Contr oot of Iris and Solomon's Seal in their modes of 
extension. i ч 
Stem. Count the ri 
how produced ; € 
Climbing stems. vy > 
Train bindweed up a stick and note that it turns to the right. 
You unwind it and sforce it the other way (to the left), note 
how it resumes its old direction again, holding the stick with 
one of its leaf stalks to get a purchase for the change. 
Simple experiments to show elleet of light on (1) leaves and (2) 


in a trunk that has been felled. Rings, 
ge of tree ; the record of wet or dry seasons. 


‘roots, Celery; blanching. b А 
trasted with leaves of evergreens, 


Leaves of deciduous trees соп n 
and box with leaves of oak, elm, and 


Note autumn tints. 


autumn. 


B 
Buds. Leaf buds and Hower buds. 
Parts ga flower. Flowers of curious shape. 
Fruits. Different kinds. 
Inseets and flowers. Colours of flowers. 
Riverside plants. re 
Plants that grow in тшшщ water. | 
Plants that grow in still water. e | " ү 
Meadow and pasture plants. Tart on thé downs, hay in the 
valleys. 
. Plants of the heath and moor. 
Plants of the hills an* woods. 
Hedgerow trees—elms and ashes. 


Pea blossom. 
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Trees of the forest—oak, beech, birch. 

Evergreen trees—pines and firs. 

Evergreen plants and shrubs—holly, ivy, box. Contrast ever- 
green and deciduous leaves. o 4 ы 

Riverside trees—willows, poplars, aspens. 


Animal Life. 584 


The Cat (compare with Dog).—Eyes, rough dry tongue, soft pads 
and sharp claws, teeth, method of holding prey, drinking, covering 
of fur, whiskers, tail. s 

The Cow (compare with Sheep and Goat).—How she takes Ir 
food, teet, chewing, milk (cheese and butter), tail, hoofs, covering, 
ears, horns, nose. by B 

The Horse (compare with Donkey).—Covering, teeth, hoofs, tail, 
шапе. Е 

The Rabbit (compare with Hare).— Teeth, legs, feet, claws, 
covering, tail, whiskers, ears, eyes. 

The Mouse (compare with Rat and: Water Rat).—Teeth, paws, 
tail, whiskers, eyes, ears. < 

А Fish.—How fitted to live in water, weight, ‘shape, covering, 
temperature, movements. Es 

Animals which sleep in winter.—Examples: squirrel, dormouse, 
common snake, frog, toad, snail, slug. * Preparation made for sleep. 

Mole.—Shape, snout, teeth, paws, claws, eyes, ears, fur, food. 

Hedgehog.—Covering of spines, how it rolls itself into a ball and 
why, head, teeth, food. 3 

Common Snake (compare wit! Viper).—Shape, covering, teeth, 
how it moves, how it swallows its prey. < 

Frog (compare with Toad and Newt).—Movement, capture of 
prey, breathing, winter quarters. , 

Garden Snail (compare with Slug).—Shell, mantle, head, horns, 
eyes, food, preparation for winter sleep. 

Earthworm.—Shape, rings, locomotion, food, usefulness. 

Spider (contrast with Bee).—Shape, segments, legs, eyes, jaw’, 
spinnerets, web, breathing organs. 5 ` 
Paws and Claws and their uses.—Cat, dog, rabbit, mouse, mole, 


frog. we 
Tails and their uses.—Horse, cow, donkey, dog, cat, monkeys, 
Larvest mouse. v 
Tongues and their uses.—Cat, dog, cow, woodpecker, frog. 
Teeth and their uses, —Man, cat, cow, horse, rabbit, snake, fangs 
of poisonous snakes. а 
Hair, Fur, Wool, and their uses.—Cnt, mole, dog, sheep, fox. 
Beaks of Birds and their uses.—Duck, fowl, parrot, sparrow, 
oat-sucker, heron. : 
i: Feet of Birds and their uses. —Duck, fowl, swift, owl, ete, 
Insects.—Examples: Bee, beetle, butterfly, cockroach, silkworm. 
Insect development, legs, wings, segments, шоці, breathing appar- 
atus, ovipositors. 
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Natural Phenomena. 


E The Sky.—Sunrise, noon, and sunset. (Note the object over 
whieh.the sun is seen to rise fren nionth to month. Note sun's 
position at noon, and its varying height above horizon.) 

Shadow. (Note by aid of a spike erect on a flat dise the varying 

. length «^ the shadow at noon, Study the shadows of objects. 
Variation in sharpness and depth.) 

Moon. (Notethe changes. Draw the shape from week to week.) 
The Air.—Wind. Varying direction. (Note and keep record of 
the direction of the wind from day to day.) 

„> Warmer and colder winds ; rainy and dry winds. 

» Moisture in the air shown by seaweed ; string (changing tension), 

Wet cloth cries in the wind (water turns to vapour). 
Vapour turns to water. (Breathing on slate. Clouds on hills. 

Evening mists.) 

Clouds in the sky. Three chief kinds: ““һеарз,” ‘ beds,” 

“feathers.” 

Rain. (Note size of drops, Raindrops on dust form little balls, 

. Note effect of heavy.sain in tearing up roads. Note the channels so 

| made, and the airangement of the sand aná -pebbles washed to a 

к distance.) 4 Р 

Ys Rainbow. (Note tne suecession of colours. Note position of sun 
behind observer and of the bow where the shower of rain is falling. 

Note that height of arch changes. When is it higher and when 


lower ?) " 
o Rainbow colours on shells, film of tar, ete. Feathers of birds. 


^ 


o 


Li 


." LESSONS FROM SIMPLE NATURAL 
PHENOMENA 


E 


Lesson I Р 


THE AIR’ AROUND US 


© Provide,the teacher with: a large basin, а can of water, & 
flask, some small stones, a piece of glass-tubing, one or two 
large sponges, a large, well vorked flask fitted with an air-tight 
glass and india-rubber tube, with a spring clip for closing it at 
will, a good pair of balance, the spirit-lamp, a sand bath, a fan, 
w pair of bellows, a few feathers, little pieces of paper and other 
light things to lay on the table, and a toy boat. 


І. AIR TAKES UP Room 


1. Finn a, glase flask up to the brim with water; and then 
call upon'the children to notice what happens if we try to pour 
more water into it. 
Drop a few stones into the flask, and point out that the same 
thing happens. The water over£ows in each case. 
Why is this? The water takes up all the room inside 
the flask. There is no room for anything else, because 
' ths flask is full of water. Some of it must flow out to 
. шаке room for the stones. 
VOL. I. R.S. р в 
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2. Now I will pour all the water and the stones Wht 
again, and you will perhaps tell me that ик: is | 
empty, for we cannot sec anything in it. Let us "out 
whether it is really empty. | 

Plunge the flask, mouth downwards, in & vessel of water, 
and then call attention to the water inside the neck of the flask. 
It is not on a level with that all round it. 

It rises only a little way up the neck. We cannot force 
the water up into the flask itself. — 

Why can’t we make the water go gpeinto the flask? ў 
I will show you. £ -N 


3. Slant the flask on one side, and call attention to the 
sudden gurgling sound 
that follows. Notice too 
the bubbles zhat rise up - 
through the water. 
Something is passing 
out of the flask, and as 
this something passes 
out, the water rushes in. 
The flask is now full of 


water, ° 
What is this something { 
that came bubbling up | 


out of the flask? It is air. 

We cannot see the air, but the f'ask, which you said 
was empty, was really fuil of air—so full that there 
was no room for the water to get in. It was the 
air from the flask that made those bubbles when we 
slanted it. 


4. Repeat the experiment with a piece of glass tube, closing 
one end with the finger o; thumb, and plunging the open end 
into the water. Show that the sume thing happens again. The 
water will not rise in the tube because the tube is full of | 
air. Slant it to let the azr-bubbles escape as before, « u: 4 
then show that the water at once rises in the tube, ; 


LES. 1 THE AIR AROUND US 8 


ГА 
Now plunge the tube in again without closing the top. This 
lime the water inside the tube stands at the same level as that all 
round it. o = 
Why? Because, as the water enters the tube below, 
it drives the air out at the top to make room for it. 


5. Show the sponge. Lead the children to notice that it is 
“full of holes? Explain that these holes in the sponge 
are called “porés,” and that the sponge is suid to be porous, 
because it is full of pores, or holes. 
© Place thé sponge now in a saucer of water, and let the 
children observe that it sucks up all the water into its pores. 

» Squeeze it, and show how the water is forced out again. 

Now take а dry sponge, and force it down below the surface 
of the water in the basin, calling upon the children to observe 
carefully what takes place. 


6. They see bubbles rising up, through the water. 
Elicit from what they have already learned that -— 

(а) These bubbles are caused by air. 

(0) This air must have come out of the sponge. 

(с) The water forced the air out of the pores of the 
sponge to make room for itself. 

Sum up what has been done: by impr 


„that :— 
(a) Not only is there air in the pores of the dry sponge and 


in'the “empty” flask, but that there is air everywhere. 
(0) This air, although we cannot see it, is as much a real 
thing as water, stones, and other things we see around us. 
(c) Air, like all other things, takes up room. 


ressing upon the children 


IL AIR HAS WEIGHT 


1. Let one of the children hold: a. basin in his hand while 


it is filled with water, and call upon him to tell what he 


-whserves. 
4 The basin feels hoavier than it did before the water 


"Was poured into it. 
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What do we learn from that? We learn that the 
water weighs something. 

Show that it would be the seme if we filled the basin with 
stones, sand, or anything else, for all these things weigh 
something. 


2. Now тайа the air-tight flask. Remind the children 
that, although the flask looks empty, it is not really empty—it 
is full of air. Ail the тоот inside the flusk is filled with 
air. 

Weigh the flask, and carefully note down its weight on the 
blackboard. А 

Then proceed to remove some of the air, cither by sucking jt 
through the tube, or by heating the flask over the spirit-lamp. 

N.B.—The flask should be stoad in a sand bath over the 
flame to save it from flying. 1 

This done, close the tube by means of the spring clip, and 
when the flask is cool. weigh it again. It weighs less 
now. 

Why is this? Because some of the air has been 
taken out. i 

What does that tell us? * It tells us that air, like water 
and other things, weighs something. 


ПІ. Am CAN BE FELT 

1. Set one of the children to move his hand about in the 
water, He сат feel the water as wl азе it. 

Now let them all wave their hands to and fro in front of them, 
and lead them to tell that they cam now feel something, 
which they could not feel while they sat still. 

Explain that this something which they can feel is 
air; that there is air all round us, although we do not feel 
it till we make it move. 


2. Give one of the нн а fan, and let him wave it to 


and fro in front of the rest. All will feel the air plainly enough | 


now. ы 


1 N.B.—A cubic foot of air weighs about one ounce. 


s 


} 
; 
| 
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Blow the bellows against their hands. 

Air, then, like water, is something which can be felt ; 
but ye do not feel it till weset i moving, as we did with 
the fan, the bellows, and our hands. 


3. How do we know that the air really moves ? 

Wave the fan to and fro again теат the table, so as to make 
the feathers, pieces of paper, and other light things that are lying 
on, it, fly about. * ` 

The fan moves the air; the air moves the pieces 
of paper dnd other things. 

„Put the toy lwat into the water, and send it along by 
blowing with the bellows against its sail. Е 


The hallows moves the air; it is the moving air 


that moves the boat along 
When the air moves it makes a wind. 


ТҮ. WE BREATHE AIR 


to place one hand on his 


1. Instruct each of the children 
following the example of 


est, and tuke a long; deep breath, 
tine teacher. " 
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Repeat the process two or three times, so that all may note 
carefully what happens, and then call upon them to explain— 


What are we doing now 7+ We are taking i in air. | 
Where does the air come from? It is all round us | 
everywhere. ‹ ; 


How do we know we are taking it in? We can feel 
jt rush in at our mouth and nostrils. We,can feel our 
chest heave as it gets full of air. | 

What аге we doing now? We are sending the air -l 
out again. 


2. Explain that this is what we call breathing. We could е 
not live many minutes without breathing. We must be cón- 
stantly taking in fresh air, and giving it out again after 
we have used it. We breathe in thig way even when we are 


asleep. Jf we could not get air to breathe, we should [| 
choke or suffocate. 


passes down into the lungs. Show the position of the 
lungs, and tell that cows, pigs, horses, «nd birds have 
lungs like ours, and breathe air just as we do. 


Tell that the air we take in at our mouth and nostrils | 
| 


SUMMARY OF THE. LESSON 
1. There is air everywhere although we cannot see it. 
2. Air is a real thing and takes up room. 
3. Air, like every other thing, has weight. 
4, Air can be felt when it is moving about. po g 


5. When air moves it makes a wind; аай causes other things А 
to move. i 


6. We breathe air, с \ 
Lesson II 
THE SKY . ә 
The teacher should be provided with a round glass bowl. 
1. INTRODUCTION 


1. To render this lesson effective, the te cher would do well Y Ri 
select a bright, clear day for it, so that the children may be able `X 


| 
П 
fe 


i shape of the sky to the 
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to approach it with their minds fresh from what they have seen. 
Commence by leading them to tall: about their run to school. 
How bright and cheerful everytring looked. When they raised 
their eyes above them, they saw everywhere the clear blue sky. 
e To-day we are going to see what we can learn about 
this beautiful sky. i 

You saw the sky above you on your way to school ; 
you can see it row through the window. But can other 
beys and girls, 'in other places, see the sky too? Can 
„people a long way off see it? Yes; wherever we go, 
we always have the sky over our heads. 

" 


* 3. In our last lesson we spoke of something which is 
all round us wherever we go. What is that? Air. 

This room is*full of air; but when І look across it I 
can see things on the other side. І can see through the 
air, but I cannot See through this slate. % 

We say the air is transparent, because we can sce 
through it. This slate and all other things which we 

«cannot see through are said to be opaque. 

Tell that this transparent air is nof only all round 
us wherever we фо, but ustretches high above our heads, and 
really forms the sky. 

We look up through 
* blue sky overhead, but 
which spreads out and 5 


height : 


the air around us, and see the 
this sky is only the air itself, 
tretches upwards to à very great 


IL SHAPE OF THE SKY 
up at the sky, what shape does jt 


Curve-shape. 
eems to be the highest ? 


1. When you look 
seem to be everywhere? 
Which part of the curve 5 
The part over our heads. — 
Where does the curve seem +5 еп? It seems to bend 
down till it touches the earth on all sides. | | 
^s Show a large bowl (a glass one fw preference). Stand it 
ipside down on the tile, and leal the children to compare the 
shapesof the boul. 
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It looks like a very, very large bowl, placed upside 
down on the earth, just as this one is placed on the table. 
It covers the earth all ove. like a great round roof. 


2. Call attention to the rim of the boul which touches the 
table all round. 

Lead the children to tell that when we get away from the 
houses and сап see a long way оў, the sky seems to touch 
the earth, just as the vim of this bowl touckes the table. 

Tell ‘hat this line, where the sky seems to meet and 
touch the earth ull round, is called the horizon. 3 


ПІ. CLoups IN THE SKY 


1. What colour do you say the sky is to-day? Blue. 

Is it blue all over? I think I can see some parts of it, 
heré and there, that ere not blue. Look through the 
window, Harry, and tell me whether you can see any parts 
of the sky that are not blue. 

Let te child describe ое rest of the class the small 
white patches dotted over tie sky here and there, They look 
like little heaps of loose white wool or feathers. Elicit 
that these are called clouds. Point out that sometimes, 


although not often, there is not one of these little white clouds to, 


be seen; the sky is blue all over, We then call it a cloudless 
sky. ы * 

2. Lead the children to tell, on the other hand, that they 
sometimes see.no blue at all in the sky. It is of a dull 
grey colour all over. | 

Explain that this is because the sky is covered with thick 
clouds. We then call it a cloudy sky. 

These thick clouds hide the biue sky from us, because 
they are opaque ; we cannot see through them. As soon 

' as the clouds roll away, we see the blue sky behind them 


a ü «t 


3. Point out that, although the clouds sometimes shut out: 


. out the,sun's warmth weroursely 
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the blue sky, they are very 1) : 
sky j ory good to us. They send us th 
А :. " . e 
beautiful rain /o make the things grow. 
Trees, grass, and flowers want rain to make them grow. 
When the weather is very cold, what do the clouds 
send us instead of rain? Snow and hail. 


IV. WHAT WE SEE IN THE ӨКҮ 
-1. Call upon the class now to say what else they have seen in 
the sky besides clouds, and proceed to elicit all they have to tell 
Фош the sun, moon, and stars, assisting of course where they 
fai& 
| Tur SuN,—It shines in the daytime only. It looks 
like a great round lamp in the sky. "When it is 
shining, everything looks bright and cheerful, but at 
night, when it is not shining, all is darkness. р 
What then does the suh do for us? It gives us light. 
Tell that it is the light of the sun shining down upon us that 
gives the sky its beautiful blue colour. How dark and cheer- 
less everything would be without the sun. 
ө 


9. How do we feel when the sun shines upon us? We 


feel warm. 
* The sun then g 
It js like a great г 


ives us warmth as well as light. 
ound ball of fire in the sky. With- 
es, and all animals, would 


die. There would be no еб, no grass, no flowers ; for 


they could not grow without the sun. 

Someftmes the thick clouds shut out the-sun, so that 
we can neither see it, nor feel its warmth. The sky is 
then dull and cheerless; there ig no brightness, no 


warmth anywhere. ` . : 


n 
Tux Mooy.—At night, when the sun is no longer 


shjning, the moon comes out in the sky. 
1. Lead the children to tell Тай it does not look like the sun 


а great ball of fue. It ia white and silvery. Me can 
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look at the moon without blinking, but we cannot look at 
the bright sun. 


2. Endeavour to make them talk of the changing shape of 
the moon, and explain and illustrate on the black-bourd, new 
moon, half-moon, and full moon, 


Tue Srars,—Let them next talk of the stars, and when 
they are to be seen. 

1. How many stars are there’? There are so many that 
we could not count them. They help the moon to give 
us light at night, when the sun is not shining on ns. The, 
are dotted like tiny lamps all over the sky. They shine 
and twinkle all night long. Sorsetimes the clouds shut 
out the moon and stars, and the night is then very dark. 


2. Compare the light of the stars with the brilliant light of 
the sun, and explain that all day long they are shining up 
there, just as we see them shine at night. We do not'see them 
in the daytime, because their weak, pale light cannot 
shine through the bright light of the sun. But we 
know they are there in the daytime as well as in’ the night, 
because if we go down into а "very deep dark: pit, and look up 
at the sky in broad daylight, we can see them there. 


SUMMARY OF THE LESSON : 


1. The transparent air ail round us reaches high above ġe 7 


heads and forms the sky. 
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2. The line where the sky seems to touch the earth is called 
the horizon. 
‚ Clouds float about in the sky. - They send the rain, 
‚ 4. The sun warms us and gives us light in the daytime. 
„_ 5. The moon and stars give us light at night. 


ee 


s Lesson III 


= THE SUN " 
Ы Brown's picture of sunrise should be shown. e 


L INTRODUCTION 

1. Rerer the children to their last lesson, and lead them to 
tell all they can of the sun, as regards its appearance in che 
sky, and what it does for us. It is like a great round ball 
of fire in the sky, it gives us light and warmth. We 
еї the warmth of the sun when it shines on us. 

' How long does the sun shine on us? It shines on us 
all day. It begins to shine in the morning, and it goes 


away in the evening. E | Г 
How do you know it is the sun that gives us light? 


` Because in the evening, when the sun is not shining, it 


grows dark, and the next morning it gets light again, 
as soon as the sun bêgins to saine. 


-9. Can we see the sun in the sky every day, and all 
day long No; we sometimes cannot see the sun at all. А 
Why is that? Because „sometimes there are thick 
clouds in the sky, and they hide the sun from us. 
But are you sure the sun Is always in the ш їп ne 
i very day? Yes; because i 
daytime—say, on à very cloudy day ; se i 
“the sun was not shining, it would be as dark as it is 


Log mgit, The 3un is shining in the sky if the day 


© Quite right. ‹ 
18 m so cloudy. The thick clouds hide the sun from 
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us; but they cannot shut out all its light. Some of 
the sun’s light passes through the clouds, just as it would 
through our windowsblinds, if we pulled them down. 


ә 


IL WHAT тне Sun is LIKE à 


1. The sun, you say, is like a great round ball of 
fire. On a bright day we cannot look, at the sun. It 
hurts our eyes, so that we cannot sec well afterwagds. 
We say that things dazzle our eyes, when they are so 
bright that we cannot look at them without making our 
eyes ache. o 

What colour is the sun? It is not always the saine 
colour. All day long, if the sky is clear, the sun is 
bright yellow, like gold. In the evening, just before it 
leaves us, it is often red, like fire. 

" ° 

2. Remind the children of the teautiful ved clouds, which are 
often seen in the sky in the evening. The clouds are sometimes 
so red, that they almost look as if they were on fire, 

What is it that makes the clouds look red at such 
times? It is the sun shining through the clouds, 

Why is it that we sometimes do not see the sun in 
the daytime? Тһе thick clouds hide it from us. 

Then which must be nearer to us, the clouds or the 
sun? The clouds are nearer than the sun. 


ПТ. SUNRISE, Noon, SUNSET 


1. We spoke about the window-blinds just now. 
When are we glad to pull them down? When the sun 
shines through the window into our eyes. 

Do we pull them all down at the same time? No; 
sometimes one of the blinds is pulled down, sometimes 
another. 

What do you learn from that? We learn that the 


sun does not always shine vhrough the same 
window. 
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Ask the children. to observe for themselves from day to day 
that in bright, sunny weather the same blind is always pulled 
down at the sume time in the дап, - 

. Thé sun always shines through the same window 
at.the same time every day, when it is not hidden by 
the clouds? d 

Lead the children in the next place to tell, from their own 
observation, that at а certain part of the day they always see 
опе side of the playground, or one side of the village 
street, in the sunshine; that later on it is the other 
side which islighted up, and so on. 


2. So then the sun is not always in the same part 
of the sky. Look at the sky, and see if you can point ` 
. out where it was when you went home at twelve o'clock. 

Assist in this, айй explain that the sun is always in that 
part of the sky at twelve o’clock in the day. Elicit 
that this part of the’ day is called mid-day, or noon, and 
call upon the children to observe for themselves from time to 
time that the sun is always higher in the sky at noon 
than at any pther part of the day. 

That part of the day before twelve o'clock is called 


the fore-noon. Why? * 

What do we call that part of the day after twelve 
o'clock? Why? 

3. Pass on next to think of the sun in the evening, just 
before it begins to get dirk. = Elicit that it is low down then, 
quite close to the earth, where the earth and sky seem 


to meet and touch? ~- J 
What do we call that part of the sky? Tke horizon. 
What becomes of the sun after that? It sinks down 


below the horizon. ' 
Explain that we then say the sun sets, and lead the chil- 
dren to tell thal the light dies away litle by little, and the dark 
night comes on. . 
4. When do we see the sun.again? Early the next 


morning. е 
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Picture it as it comes up gradually from below the horizon, 
Just as we see it disappear in the evening. We then say the 
sun is rising. 2 G 

Suppose some one sat all night and watched the spot, 
where he saw the sun set. Would he see it rise next 
morning ire the same place? No; we always find the sun 
in another part of the sky in the morning. 

Explain that, if the watcher wished to see the sun rise in the 
morning, he would have to turn his back to. that part of the, sky 


where it set the evening before; for it comes up on the 
opposite side, 


IV. East, Sovrn, West, Norrn 


І. Sketch on the Ulack-bourd the curve or arch which the sun 
makes in its imaginary journey day by'day across the sky. 
Trace the sun in its course along the arch, 

” That part of the sky where the sun rises in the morn- 
ing is called the East. We say the sun rises in the 
East. 


Show that as it moves along the arch from the cast, it is getting 


higher and higher. Mhen it reaches ihe highest point of 

the curve, measure with a i 

half its journey. 
Elicit that this always happens at twelve o'clock or 


noon, and show the reason why we call that part of the day 
mid-day or middle-day. 


LES. IIL THE SUN 15 

: 

When we look towards the sun at twelve o’clock, we 
are facing the south. The sun rises in the east in 
the morning; at twelve o'clock it is in the south. 

i 4 


| a 2! Continue to trace the course of the sun slowly and gradually 
К. along the other half of the curve, and observe that.as it moves 
| it is getting lower and lower down, till it reaches a point 
r exactly opposite*the east. 

| Tell that this ts where the sun disappears in the evening. 
ШУ call this part of the sky the west. We say the sun sets 
' > . in the west? 

ы The sun rises in the east every morning; every 
day at noon it is in the south; and it sets in the 


west. 


. 3. This imaginary arch and the course af the sun across the 
Я sky should be made subjects for daily observation by the 
:* lass. Zhe sun streaming in at a certain window— 
always the same one—just as the class is being dismissed at 
twelve o'clock, or shining over some fixed object in the 
playground as they run off home, would thus become a 
familiar sight to all. ы 
* From this it will be an easy step to point out that, as they 
un in the south at twelve o'clock, they have 
sky where the sun is never seen. 
te the south is called the 


look towards the s 
* Jehind them а part of the V 

This point exactly opposi 
, north. W 5 


SUMMA8Y OF THE LESSON 
* 1. The Bum is a great round ball of fire. 4 
2. The clouds are nearer to us than the sun. 


3. The sun rises in the east every morning, and sets in the 


west every evening. 
Ў а 4, The sun із in,t 
` point in the sky. 
5. We never see the sun in the north. 
° ° 


he south at nopn. Itis then at its highest 


T. $ 
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Lesson IV 
SUNSHINE AND SHADOW 


The teacher will require a small paraffin lamp, and a spike, 
or stick of some sort, capable of being set up erect on a flat disc 
for observation from time to time, 


Ы I. How SHADOWS ARE FORMED 


1. Putt down the window-blinds, so as to shut out the daylight 
as far as possible, and. then light the lamp. Notice that the 
lamp at once sheds its light in all directions, so that the room 
instead of being dark is now lightel up. 

Why is this? "Because the air is transparent ; light 
cen pass through it. 

Now stand one of tle: children in the middle of the тоот, 
and hold the lamp behind him. Call the attention of the class 
to the dark patch on the floor, which begins at the child’s 
feet, and stretches acros the room in front’ of him. 

Point out that it is something libe the boy in shape, only 
very much bigger. 


- 


2. What do we call this dark patch? We call it a 
shadow. It is the shadow of the boy. 

Why does the lamp thiow the "оу? shadow on the 
floor? Because the boy’s body is opaque. The light 
cannot pass through it, as it does through the trans- 
parent air all round. 


4 


3. Show that his body actually stops the light from. passing 
to that part of the floor, and so a dark shadow remains 
there. Hold the lamp im front of the boy, and let the class 
observe that the shadow is now behind him. Hold it on one 
side, and show the shadow on the other, und so on. 

Let the boy walk across the тоот, anil the class will see that 
the shadow moves as he moves, 
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Hold up а variety of objects, and point out that -— 

(«) They all cast shadows if they are opaque, and 

(b) The shadow is in everyscase similar in shape to 
the object which casts it. 


4. Culb attention to the length of the boy's sldow on the 
floor, and while doing so gradually raise the lamp, and let him 
walk slowly towirds it. 

What do you.observe now? As the lamp is raised 
higher, the shadow gets shorter and shorter. , 

. © Notice what happens when I hold the lamp directly 
over his head. —.. 

. Where is the shadow now? There is no shadow at. 
all now. 

Hence we see from this that when the lamp is low 
the shadows are long, when it is high the shadows 
are short. ° 5 


П. Tue SUN AND ITS SHADOWS 


? 1. We will put out the lamp; and draw up the blinds 
now, for we are going to,talk once more about the great 
lamp that shines in the sky—the sun. 

When the sun is very brignt and hot, where do we like 

“+o sit? Ina cool shady place. 

Where do we find these cool shady places? Under a 
tree, or by the side^of л wall where the sun is not 
shining. 

Why is the sun riot shining there as well as in other 
places? Because the tree and the wall are opaque; 
the sun cannot shine through them. It casts a shadow 
of them on the ground. : 


9. Point out that it is codi as welè as shady there, because 
the heat of the sun, as well as its bright light, is 


Shut off. 
Tell that the sun (Icke our lamp) casts shadows of every 


opaque object on which it shines, and lead the children to tell 
VOL. I. R.S. e 
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that on а bright, sunny day they always see their own 
shadows on the ground as they walk along—sometimes in 
front of them, sometimes hind them, awl sometimes at their 
side. Sometimes the shadow is sharp and well 
defined, sometimes it is blurred. Why? 


3. Refer to the experiments with the lamp, and ask them 
10 measure one another's shadows i» the open air at 
different times in the day. 

Remind them that when the lamp was low the shadows were 
long, when the lamp was high the shadows were short ; and 

‚ explain that they will find it exactly so will i sun. и 

At what part of the day is the sun highest? At 
noon, 

What sort of shadows would you expect to find then 1 
Short shadows. 

^ When would you expect the shadows to be long? 


Just before sunset. 


Why? Because the sun is then very low down | 
in the sky. 2 J 


4. N.B.—This lesson, like others of « similar nature, 
depends for its full developmen: wpon constant observation in the і 
open air, 

It would be well to note by the aid of a spike set up | 
erect оп a flat disc (suy ix. some conxenient spot in the play- M 
ground) the varying length of the shadow at noon i 
throughout the year, О | 

For the esent, and during the lesson, the teacher must of | [ 
course be content with simple explanation, but he would hare 

ample opportunity of verifying his statements, by observation 
of the spike and its shadow fram month to month. 

The noon shadow in the summer-time is much shorter 
than it is in the winter. 

What does this tell us? It tells us that the sun at 


noon is higher in the sky in the.summer than it is in 
the winter. 


Ф 
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ПІ. SHorr SHapows, Lone Days 


1. Draw an are on the blackboard showing the position of 
Hie sun at noon, and also its position at sunrise and sunset, 
® This curved line represents the great arch in the sky 
along which the sun seems to travel from east to 
west. 
We found just now that the sun is not so high at 
nocn in the winter as it is in the summer. We will 
Jet this other curve represent the sun’s winter journey. 


«==: Мооп Summer 


n 


Noon Winter 


At noon, you see, the sun is still in the same part of the 
sky, exactly in the middle of the arch, but it is lower 


‘down than it is in the summer. 
Let us measure these two curves from the middle of 


the‘arch both ways. » The upper curve is much longer 
than the other. e | 

What does that nean? The sun has farther to travel 
in the summer than in the winter. ^ 

P. 

9. Be careful to impress upoh the children that the sun 
must reach the top-of the arch (the middle of the 
journey) at noon, or іше o'clock; every day whether it be 
summer or winter. 

Then as it Tias farther to t 
arch in summer than-in winter,)W 
must start earlier. à 


ravel to get to the top of the 
hat must it do? It 
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What do you mean by that? It must rise earlier. 

Explain that the sun does actually vise earlier — much 
earlier—in. the summer than 3n the winter. Tt rises hours 
before we are out of our beds. 

Proceed to show next that after it reaches the top of the 
arch at noon, the other half of the Journey remains ta be done, 

The part of the day from noon to sunset is as lon 
as the other part from sunrise to noon. In the middle 
of summer the sun rises at about a quarter to four 
in the morning, and sets at abouta quarter past eight 


in the evening, making a very long day of sixteen houzs 
and a half. 


ЕА T. 


IV. Lone SHaDows, Sionr, Days 


1. Call attention to the other curve now. 
that this represents the sun’s winter journey, 
the sun must be exactly at the top ‘of the arch 

Point out that as this winter Journey is so much shorler 
than the summer one, it is not necessary to start 
The sun rises much lator in winter than in s 

Point out too that the second half 
to sunset is as short as the first half. 


The sun sets much earlier in winter than in 
summer, 


Remind the children 
and that as before 
at noon. 


80 800.2. 
ummer, 
of this journey from noon 


» it с 

2. Tell that it is not easy for little boys and girls'to see the 

sun rise or set in the Summer, as it isexp hours before they. ате 
‚ out of their heds ; and it does not sel till long after their proper 
bed-time in the evening. 

But in the middle ‘af winter (say on Christmas Гау) 
one may see both sunrise and Sunset, provided it be a clear, 
bright day ; for the sun» does nit rise then till about eight 
o'clock in the morning, and if sets just before four 
o'clock in the afternoon, making a very short day of 
less than eight hours. . 

As a matte 


every 


v for further observation in connection with all 


"ae 


a А 
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this, the teacher would do well to note as far as possible the 

| objects over which the sun is seen to rise and set 
; from month to month. “ >? 


я SUMMARY OF THE LESSON | 


` 


1. Opaque things cast shadows, because light cannot shine 
through them. ` 
2, When the sun is low in the sky the shadows are long ; 
when the sun is high the shadows are short. R 
a. а 9. The noon shadows are shorter in summer than ‘they are 
in winter. d 
e 3. The sun rises earlier and sets later in the summer than 
in the winter, and it also mounts higher in the sky at noon. 
5. That is why the days are longer and warmer in summer 
than in winter, а e 


i Lesson V 
CLOUDS IN THE SKY 


y Provide the teacher with Brown's pictures of the different 
kinds of clouds A small’ kettle and tripod stand and the 


* spirit-lamp will also be required, 
à 1. INTRODUCTION 
E lesson, from its tery zature, like others of its kind, would 
{ have more interest for the children if a suitable day were 
selected for it, because then they would have actually before 
their eyes pèl the phenomena with which it deals. 
It With the rain falling fast outside, the teacher would natur- 


ally commence by making some remark about the wet day. 
“Boys and girls до по} like wet days. They cannot 


play outside, but must remainin the house. Mother , 


sends them to school with strong boots, thick coats, ar 


umbrellas, so that they may not get wet. - 
But the rain is very useful to us in many wa 


ге try to learn soiaething about it to-day. 
Suppose we try (0. ae dC Ts a 


She... 


e 
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IL CHANGING Forms or CLOUDS 


1. Where is the rain coming from? From the clouds. 

Where are the clouds? The clouds are in the sky.: 

What colour is the sky to-day? It is а dull grey 
colour. 

Is it always this colour? No; it is sometimes a 
beautiful blue colour. ^ 

Whot do we then say about the sky ? We say it is à 
cloudless sky. à 

Why is it dull and dark now? Весит it is covered 

` with clouds. : 

Lead. the children. to tell that the clouds are piled up so 
thick and close together to-day, ‘that Wwe. cannot see the 
sun's bright light through them, wor feel any of its 
wermth. The clouds shut it away from us altogether. 

We call clouds of this kind vain clouds. 


2. But the clouds are not always the same as we se? 
them to-day. It is only, in rainy weather that they 
cover the sky as they do now.« s 

We can almost always see little white patches of 
cloud, dotted over the blue sky on a clear bright day, 
and they look like patches of loose white wool or 


feathers, Clouds of this kind are known as feather 
clouds. o $ , 


3. Sometimes, although the Weather is fine, we see 
“great curly masses of thick dark clouás moving 
across the sky. These are galled heap clouds, 


4. Sometimes too the clouds, instead of being piled up 


in curly masses, stretch across the sky, low down, in . 


beds or layers. These we call beds of cloud. 

Pictures of the changing forms of the clouds should be 
shown as the lesson proceetis, and of course the children should 
be encouraged to observe these appearances in the sky for them- 


"eshould now be brought forward, 
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es from time to time, and to draw their own iuf. Eh 
Я raw their own inferences fre 
them. К. pe 


и бо 
8. We sometimes see a great black cloud, as black аз 
ink, come up and spread itself out, till it covers the 
whole sky. Then all of a sudden there comes very 
heavy rain, and perhaps lightning and thunder with it. 
This we call a storm cloud. 

«Remind the children that the rain from the grey clouds 
which they gan see in the sky now, has been falling all day 


2: dng. The vain from those inky black clouds, although 


very heavy, is Sesover. We call it a storm. 


е 
ПІ. WHAT CLOUDS ARE MADE OF 
а 


Now I daresay you would like to know what the 
clouds are. I wilP make a little cloud for you, and then 
you will be able to see for 
yourselves what a cloud is 
Jike, and what it is made of. 


. 1. The kettle, which to save 
lime has been simmering all this 
while somewhere out of sight, 


ang made to boil over the spirit- 


‚ lamp. . $6 ^ 
‘As it boils, notice that some* 


thing comes puifing out 
from the-spout. 

What is this? What colour 
is it? What is there inside 
the kettle? Where did this steam 1 come from ? 


1 Of course it is not absolutely cdirect to call this white cloud 
steam, for real steam is invisible. But here we have an instance 
where it is better to meet children on their own platform, and be 
content with taking one step at a пе. They know it as steam. 
Further explanations can come ża the next lesson. 
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2 " & { | 
yhich you s t of the spont, is 
The steam, which you see coming out ] E 
made from the water in the: kettle: It is a little cloud. | 
2. What has changed the water into this little eloud 
of steam? The heat of the flame. ^ : di 
How long will the steam rush out of the spout in a k 
cloud like this? Till all the water in the kettle has 
boiled away. | 
3. Now I want you to notice what happens when d, 
hold this wet slate in front of the fire. You see there is 
iei uM. suat WD. 
another little cloud rising from the ‘slate, just fike 
the steam which is coming out of the spout of the kettle. 
What is causing this? The heat of the fire is 
changing the water on the slate into a cloud. 


How long will this go on? Till the slate is quite 
dry. Е 


4. Do you know what would happen if 1 stood the 
wet slate out in the hotosun? The slate would soon’ 
get dry. Ф 

Why would it get dry? Because the water on it 4 
would be changed, as the ater on this one was, and gl 
then it would fly away in a cloud. е ү 

What would change it? The heat of the sun. w- 

Yes; heat always changes water into the form?of | | 
cloud in this way. * ú 


^ 


hanging out on the lines & 
hem in they ате quite dry. 


Picture the wet clothes 
day. When mother takes t 
What becomes of “the water in them? 
into cloud and passes away into thé air, 
Tell of the sun's great heat, and ils action on water 
everywhere. Tt acts Just as it does on the wet glothes and on 
^ the wet slate. Tt changes the water into the form of 
a cloud. ‘his is how al} the clouds in the sky are 
a 


т washing 


It changes 


formed. 


"e. 
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IV. WHY THE CLOUDS FLOAT IN THE SKY 


1.,Watch the steam as Jt still pours out from the 
spout of the kettle. 
* What becomes of it? It rises and floats away up 
to the ceiling. 

I will now, tilt the kettle till some of the water flows 
out at the spout. 

„What becomes of the water? Does the water float 
up into the air in the same way? No; the water flows 

' * дг pours down into the basin.’ 

Why doesSvne’ steam rise and float about in the air? 

Why does the water flow down ? o^ 


2, Put a stone and. a plece of wood into the bowl of water, 
` and deduce that :— А 

(a) The stone sinks because it is heavier than the wator. 

(0) The wood floats because it is lignter than the water. 

Be careful to impress upon the children that -— 
a (a) Certain things float in water because the water is heavier 
than they ave; the water presses upon them and forces 
them up. o > a 

(ф) Other things sink in water because the water is lighter 
than they ате; it cannot press upwards with as much force as 


“йе weight of these things presses downwards. 


what all this has to do with 
һе kettle. We һауе seen it 
her things float in water. 

why it floats? aIt must be, 
n it and forces 


°. Let us next fnd sout 
the cloud of steam from tl 
float up in the air justeas ot 

‚ Can you tell me now 

lighter than air. The air presses upo 
it up. 

And why does the?water from the spout pour or flow 
down? Beeause water i$ heavjer than air, and ihe air 
© cannot hold it up; the water sinks through the air, just 


as heavy things sink through water. 
(obs a the? clouds fleat in the sky? Because 


they are lighter than the wr; the air pushes them up. 
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1 
SUMMARY OF THE LESSON 


6 
1. There are feather clouds heap clouds, layer clouds, and 
storm clouds. ua 
2. Heat changes water into cloud. à 9 
3. Clouds float in the sky because they are lighter than the 
air. И E 
4. The heavy air presses the light cloud up. 


з А ў 
e " " 
Lesson VI '" S 
te хр B е > 
CLOUDS AND RAIN Ы / 
Provide a small flask, a Spirig lamp and tripod stand, а = e. 


à М нн "pt Э K: 
jug of water, a glass prism, Brown's pictures of the “ Rainbow " 
and the * Clouds ? shpuld be shown. 


ib. 
UES * L БАЙ mom mw CLOUDS 
b: BY l. Born some water in а flask over the 
(ow spirit-lümp, and as the cloud lies off from 1 
T the boiling watgr, call special attention {о E | 
the flask itself. Ройи out that. there is «1 
nothing аай! to be seen in the mouth of the E 
flask, and for some little distance above ite ^ | 
The cloud does not show itself ~ 


till it reaches tHe air of the,room. . 
Hold *one hand in this cloud, und pass 
the other (rapidly 3f course) between the 
cloud and the mouth of the flask, р Б 
Why did I draw my hand back so | 
quickly? Because the steam would è 
scald it, . í 
Bit I cannot see anything at all 
near the top of the Нарк. There is^ 
a big cloud just above it. I can hold 
my hand in that, withoute getting if scalded. Where is ~ 
this scalding steam ? ° : 


x Ў 
LES. ҮІ CLOUDS AND RAIN 27 
е 

2. Erplain that the steam, when it first rises from the boiling 
water, is as hot as the water itself. Jt would scald us 
badly., That is the real steang and we cannot see it as it 
comes from the flask, because steam itself is invisible. 
Y | е Hold u cold slate in the midst of it, and show that it 


turns into actual water again, «s soon us if touches 

the slate. Call attention to the drops of water, as they trickle 
down it, Steam changes into water as it cools. 

:The white cload, in which I am still holding my hand, 

is steam that is already changing back into water. 

> * We do not see it till it begins to change, and then it is 

nodonger actz-! steam. This little cloud is not really 

steam, but water-vapour. . 


3. Tt was water-vapour, not steam, that we saw coming 

` from the spout of the kettle the other day. It is water- 
vapour, not steam, that we see flying out from the 
funnel of the railway engine. It is water-vapour 


| that forms the clouds in the sky. 
| o Point out that the air of the room, although not cold enough 


> to change this steam into drops of actual water, is sufficiently cold 
to make it begin to change, and in that state it becomes 
water-vapour which we can see in a cloud above the 


Mask now. 
> Hold the hand again in the cloud above the flask for a short 


time, and let the children see that, when it is removed, it is 
- quite wet. The water-vapour has made it wet. 
: 


° 


| 4. This water-vapour is so much lighter than air, 
РА that the pir forces it up, and it floats about'in the sky. 
\ as a cloud. But when it gets cold, the little particles of 

vapour run together, and are changed back again into 

water, just as we saw them changed on the cold slate. 


T Water is heavier than aar, and therefore cannot 
float in the air, Tè sinks, and falls down to the earth 
аз rain. И 7 
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IL THE WIND AND THE CLOUDS 


Pass on next to consider the clouds in the sky once? more. 
They are not all the same shape and size. They ате always 
changing. Sometimes they ате in little patches; sometimes 
they are piled up in great heaps. 

They do not always remain in the same purt of the sky. 
They move about, and it is the wind that blows them 
about in the Sky. Jl» may sometimes see the clouds driv- 
ing onwards so quickly, that they almost look ‘as if they 
were chasing one another through е, хіт 
.. Then we see one cloud break into another, a»d 
change its shape, as they drive on together. Sometimes they 
move slowly; sometimes they scarcely seem to move 
at all. Elicit as Much of this as possible from the children's 
own observation. н M 

The wind does it all. Tt drives the clouds from one 


part of the sky to another. The rain does not all fall 
in one place. 


5 
IIT. RAIN-DROPS 


Lead the children next to 
the vain falls, 


It does not fall in streams 


of a spout or a tap. It always falls in little drops. 

Dip а stick in a tumbler tf water, ай hold it up, for ‘the 
children. to „зве the drop of whter hanging at the end of il. 
Shake the stick, and asl: them to describe the shape of the drop 
of water that galls from it, ә. у 
It is round like а ball. | It is a little round ball of 
water. The rain always falls in little round balls of 
water like this. We call them таїй-йгорз. 

e 


© " 
describe, in their own way, how 
А i 


с H 
N.B.—7t would. be well, in connection with 
Jirst opportunity, to catch a few rain-drops on а dusty board, 
so that the children may note for therh 


selves the size and 
shape of the drops, as they ral about in the dust, 


» aS we see water come ont 


this, and on the’ 
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Ty. Tug RAINBOW 


| Lhe phenomenon of the rainbow should form an interesting 

. sequel to this subject, but of course it will require the simplest 

ЖЕ of treatment, and, if possible, it should be taught from. actual 
observation. 


ai 21. OnSERVATION.— Z'ainbows are often seen in the spray 
EC . Of cascades and fountains, when the sun is shining 
“on them; and in suitable weather it is easy to make a bow 
in the garden waruig the watering operations. 
> The watering-pot should be fitted with a long spout and & 
fine rose-nozzle, and the éxperiment should tuke place on 
, а bright, sunny afternoon, and as Yate in the after- 
noon as possible. 


When all is ready, hold the pot in such a position as to 
cause the falling drops of water from it to pass through 
ie Фе direct rays of the sun, end a rainbow will at once 
А appear, The same thing may berdone with a garden syringe. 
* Call attention to the Succession. of colours—red, orange, 
yellow, green, blue, indige, violet. 
Жы <a. Notice that the bow is directly opposite the sun; that 
the sun is behind us as we look at the rainbow. 
А ^ : : 
t3, EXPLANATION.— Let one of the children hold a glass 
E prism in the sunligh’ ngw in front of a sheet of paper, and 
ur show that we get the same seven colours, in the same, 
order. * m 
Tell that these colours are formed by the sun shining on the 


glass, and on the drops ef falling water. 
o " 


Remind the children of the shape of the drops of water. 
They are always round, or ball-shape. А 
Tell that it was the roundness of all those little balls 


^ of water which gave our rajnbow its beautiful arched shape. 
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It is the roundness of the rain-drops, which full from 
the clouds, that makes the rainbow in the sky. 


On the first fitting opportunity that follows be careful to point 
out that the position of the rqiubow is not always the same. It 
is sometimes very high in the sky, sometimes low 
down near the earth. * 

Tell that, the nearer the.sun is to the horizon, the 
larger and higher the rainbow will be, е 

Rainbows are only seen in the morning and even- 
ing—never when the sun is high up jn the sky as it is at 
noon. iia , 


^ . 


It would be interesting in this confection to mole. the rain- 


:bow colours on the mother-of-pearl of shells, and 
on the film of tar. | è 


SUMMARY, OF THE Lesson 


. 
1. Vapour changes again into drops of water when it gets 
cold. 
2. Water is heavier {һар air. The drops of water cannot 
float in tne air, They fall as rain, Я 
J * 
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3. The wind blows the clouds about from one part of the 

y to another. Hence the rain does not all fall in one place, 
4, Rainbows are formed by-the sun shining on the round 

rain-dyops as they fall from the clouds. 


sk 


ә 
` 


я Lesson УП 
" THE WIND AND THE WEATHER 


The teacher, should he provided with Brown's small model 
weither-cock, with movable parts as described in the lesson, A 
sheet of stil drawing paper and a pair of scissors will be required. 


I. INTRODUCTION 


1. Tuis lesson would be best given in the course of «n out- 
door ramble. The teacher might introduce his subject in the 
nost natural way by calling attention to the farm- hands at 
work on the land. The children eyen at this age are very fairly 
conversant with the kind of work they see going on. Lead them 
to tell all they can about it in [heir own simple style, assisting 
of course where necessary, and then elicit further that we do not 
‘find this same kind of work: going on at all times in the year. 
"o Eneourage them to tax their memories, as to the special work 
which ques on at special tines, and so lead up to the fact that 
most of the farmer's work is out-door work. 
` o, Pont out that such work cannot be done in heavy rain, 
reminding the children at the sane time of the necessity of rain 
for the growth of the crons. 
The farmer’s work depends very much on the 
weather. He has to watch the weather very closely, so 
that his men may not stand about idle. When it is 
nds them something to do indoors. 


going to be wet, he fu п 
How does he know what kind of weather to expect ? 


“ 
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Explain that he learns all he wants to know about. the 
weather by noticing the wind. 


© æ 
3. The children hare probably learned to Ду kites. Leåd thgm 
ty tell that they have to take their kites into different positions at 
different times. Я 
Why is this ? 
Remind them too of the smoke from the chimneys. It does 


not always blow in the same direction. 
Why? The wind does not always blow from the 
same quarter, M 
^" IL Wanw, Corp, Wer, Dry WINDS 


l. Call attentionto the sun, and assist theehildren to point out 
its position at twelve o'clock (noon). Elicit that this is called the 
South. Erplain that sometimes the wind blows from the south. 

Such winds come from the warm, sunny lands. A 
South wind is always a warm wind, and brings us 
warm weather. t 

Face the south now, айа tell me what we call the point 
directly behind you. This is саре] the North, 


2. Remind the class that wê never see the sun in the north 
part of the sky. Tell them that Jar away in the north theré 


are lands where there is nothing but ice and snow all the > 
year round. 8 e ^ 

What kind of winds should wo expect to get from 
those quarters ? a ^ i 


^. The winds which blow from the north are cold, biting, 
freezing winds. 


You know the little song that begins— 


The погй wind Goth blow 
And we shall have snow, * p 
Laplain that during the cold wirter weather the winds 
mostly blow from the north. 


e 
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3. What do we call that part of the sky where the sun 
sets in the evening? The West. 

Let the children point out the west From where they stand, 
and then proceed to explain that winds which blow from this 
quarter come across the great wide sea. Elicit step by 
step what happens :— я 

These are wet winds, because they are loaded with 
clouds of vapour, which they have sucked up from that 
great body of water. These west winds are the winds 
which bring the rain. i 

о 


ts 


4, Now telbme-the name of that part of the sky where 
the sun rises every morning? The East. е 

As before, have the direction pointed out, and tell that 
winds which come from this qRarter drop al} their moisture in 
rain, us they blow over other lands. 

These east winds bring no rain, for they have no 
clouds. "They are very dry, stinging winds. They chap 
our hands and faces and lips. | 

, The farmer knows all about the winds. As soon as 
he gets out in the morning he finds out from which quarter 
the wind is blowing, and,then he knows what weather to 
expect, To help him in this he generally has а weather- 
cock on top of the farm-house or some of the farm- 
buildings. 


Ш. Tur WrATRER-COCK 


1. There should be"no «lifficulty in showing the children an 
actual weather-cock, either on some of the furm-luildings, the 
blacksmith’ shop, or the school. Call attention in the first 
place to the four arms pointing in jour different directions 
N. E. S. W. and explain the meaning of them. 

These four arms are fixed. . They point out the four 
directions—North, East, South, West. 

Notice that the figure of the bird alove these four arms 
is not fixed. à è 

It moves about as we arc watching it. 

VOL, I. R.S. D 
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2. We want now to learn something about this weather- 
cock, and in order that you may 
understand it clearly, I have got 
a model of one to show yon, « 

Fix the spike in the ground, aad 
let one of the children? place Й so 
that the four points are in 
the proper positions. 

That done, pace the bird on, the 
top of the spike, and show by touch- 
ing it that it moves round easil y. 
It points sometime. one way, and 
sometimes another, 

The four arms with the letters 
N. E.S. W. atthe ends of them 
are fixed, so that they always 

е point in thy same direction. 
Why should the bird be made to move round easily in this 
way ? 


IV. Way т Moves 


1. Instruct one of the children to blow as hard as he can 
against the bird. Observe that the bird at once spins 
round, and looks him Straight in the face. ` 

Call upon several others to repeat. the blowing from different 
positions, and let the class see that the result is always the same, 


The bird euch time spins round till its head faces the 
child who is blowing. à 


2. Have you been able to find out yet why the real 
weather-cock moves round? It must be the wind that 
blows it round, just as our breath blows this one round. 

Quite right. But hy does the head of the bird 
always face the wind? This is a puzzle which we must 
find out. 


3. Cut out in stiff drawing-p tper а figure of a bird, exactly 


"E 
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libe the one that has been used, make a couple of stits in it 
about the middle, and fix it up on the spike. 

Show that this moves round reaaily enough when we blow 
vyaivst it, but it does not each time face the direction 
from which the wind comes. 

Remorerit now, and make two other slits, much nearer 
the head than the tail of the bird. Show that when 
the spike is passed through these two slits, the bird not only 
mores round, but akways faces the direction from which 
the wind is coming. Jt cannot be moved from that position 
hile the wind comes from the same quarter. 

Point out Row that the bird on the model is, in the same 
wan, fixed to the spike much nearer one end than the- 
other. Tell that this model is exactly like the real weather- 
cock on the roof of the buildiia. 


4. But we havé not yet found out the puzzle. We 
still want to know why it is that the bird always faces 
the wind. 

a Lead the children to compare the big broad tail-end of the 
bird on one side of the spike, with the small slender head on the 


other side. 
Point out that when the wind blows, this big broad part 


catches more of it than the other parts, and so it is 
‘blown back as far as it will go. Tt is in this way that the 
head always faces the wind. 


N.B.—The children should bè encouraged to make a rough- 
and-ready paper contrivance for themselves, similar to the one 
just used., In doing so, point out that the one thing necessary 
is to make the slits nearer the head than the tail. Tt will then 
move easily round on a smooth lead-pencil when it is blown, 


and always face the person who is blowing. 


SUMMARY OF THE LESSON 


1. There are warm Winds, cold winds, wet winds, and dry 


winds. 
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2, The north wind brings cold weather; the south wind 
warm weather. 

3. The east wind is æ dry@ stinging wind. It chaps our 
skin. К 

4. The west wind brings the rain. 

5. The weather-cock tells us which way the wind.is blowing, 

6. When it points out the quarter from which the wind is 
blowing, it tells us what kind of weather is coming. That is 
why it is called the weather-cock. 


a 


Lesson VIII = 


& PLANTS 

Articles required for illustration: a few cultivated plants of 
d.flerent sorts in flower-pots, а bunéh of Mild. flowers according 
to the time of year, a few common*leaves, a twig showing burst- 
ing buds, and some pieces of clay, chalk, and flint. 


Т. A Вохси or Упр FLOWERS 


1. Prace the flower-pofs on the table, and lead the children to 
talk about “ the pretty flowers,”*as they will naturally call them. 

Carefully avoid far the present any mention of the word 
"plant." Tt will be best to commence from the child's own 
standpoint, and gradually deduce the new name as the lesson 
proceeds. е 

Where did these pretty flowers “come from? They 
came from the garden. Where else do we find flowers ? 
We find them in the fields, jn the i 


green lanes, and in the 
woods. Show the colléction of wild flowers. 


2. Can we always find flowers there? No; 
no flowers in the cold winter time. 

Haplain, as the reason for this, that the flowers like 
sunny weather ; they do net like frost tind snow. 

Remind the children that aszsoon as the snow 


there are 
warm 


and ive are 


лаб 


f 
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all gone the flowers come again, and stay with us as long «s the 


warm weather lasts. 
e 


3.7 We are going to see what we can learn about these 
beautiful things now. 
Compare the specimens in the pots one with -another, and 
lead the children to notice that :— 
(a) They «re not all alike in appearance. 
(UW) Bach one has several distinct parts. 
(r) One part is not like another. 


‚ © Let the children. themselves point out these different parts, 


and then proceed as follows -— 


IL MADE UP ев DIFFERENT PARTS 


1. Tue Ftowgn.—Come and show me the part in 
all of them which you like best. « 

What do we call this part? We call it the flower or 
the blossom. 
ә Take the pots one by one, andy lead the children to point 
out :— ~ 

(a) That each specimen bears a particular kind of flower, 
and none other. 

(ф) That the flower of one is not like the flower of 


another. 
‘Compare these with the bunch of wild flowers оп the table. 
* It is equally true of them. ; G 
What is the first thing you notice about all these 
flowers? They are not all the same colour. Some are 
red, others are white, yellow, blue, pink. 
What else сап yousee? hey rre not alike in shape 
and size. 


Now let us pick some of them, and examine them a 


little more closely. 
Do so, and lead theschildren to observe, as they handle them, 


that they all have a soft, smooth, glossy surface. 
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Show how delicate and tender they are. The least 
rough handling will bruise «i tear them. | 

Lastly, hand the specizwns “ound. the class for the children 
to smell. They learn from this new sense of smell that some of 
the flowers have a delicious scent, while others have 
no scent. 


2. THE Leaves. — That will be enough about the 
flowers for the present. Suppose we turn to something 
else now. 

Pluck one of the leaves, and hold it up before the class. 

What is this? It is a leaf. 

What colour is it? It is green. 

Compare it with the other leaves, and lead the children to 
fell that they are xlike in colour, for they are all green, 
They are not like the flowers in this respect, for flowers 
have many different colours, А 

“ . 

Set а child to find some other leaves exactly like this one. 
Call upon the vest of the class to observe that he can find them 
on one of the specimens, but -not on the others, and so lead them 
lo tell that -— 


(и) Each bears its own particular kind of leaf, and 
none other, i 


(0) The leaf of one is not like the leaf of another 
either in shape or size, 

Hand u few leaves round tre class now 
and lead the children to compare them with the flowers they 
have already examined. Their sense of Pouch will readily show 
them that the leaf in each case, instead of being soft, smooth, 


and delicate like the flower, ig much thicker, coarser, and 
rougher. B Б 


Show the reason for this by eliciting th 
last longer than the flowers,” 


Sor closer inspection, 


at the leaves have to 


3. THE STEM.—Pass on next to consider the part which 


stands up from the soil in [he Jlower-got. Explain that this 
is culled the stem or stalk, 


| 
| 


LES. VIEL PLANTS 39 


Examine cach specimen separately, and point out that one 
has a single stem, another has several; that the stem of 
one looks stouter and stronger then that of another, and so on. 

Tefl that the purpose of the stem is to raise the leaves and 
jlowers up towards the light and air. Point out the 


‘little slender stalks, which join the leaves and ffowers to the 


stem. 


We call these the leaf-stalks, and the flower-stalks. 


кы I want you to think about the trees and bushes, 

you see them in the cold weather, when the snow is 
on Ж ground. 

What do fhey look like then? They are bare in the 
cóld weather; they have no leaves. , 

What do you notice on them when the cold weather is 
all gone? Теге аге little pale-greez knobs here and 
there. These get bigger and bigger, until at last they 
burst out into real ‘leave ез. 

Do you remember what we call these little green knobs, 
which grow into leaves? We call them buds. 
а Show specimens of buds just buysting into leaf. Tell that 
the buds are sometimes called the cradle of the young 


leaves. Hapluin. 
4. Тик Roor.—We have spoken of the stem, the 
"айз, the leaves, and the flowers. Is there not some other 


part which we cannot see ? Yes, the root. 
Why. don’t we set the root Because it is fixed and 


hidden away in the soil. 
Turn one of the plants, carefully out of the pt, and show 


this hidden part. 
Point out that it is joined to the bottom of the stem, and 


stretches down into the soil. 


ПІ. Uses or tre Roor 


1. Call attention to the specimens in the pots once more. 
The leaves look fresh and green, and the flowers are bright and 


gau. 
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What must we do if we want to keep them so? We 
must water them. D ы 
What would һарре if we did not 
They would die. | | 
Then do you mean to say that all these things in the 
flower-pots are alive? Yes, they are alive now ; but 
they would soon be dead, if we did not give them 
water. 
Picture the grass in the hol dry weather. 
scorched up and withered for want of rain, 


give them water? 


It becemes 
2. Show a dead plant, and compare it with The 
This one died for want of water, 
Where do we put the water? 

soil in the floweryot. id 
What good does that do? І 
Turn a plant out of the pot, sha 

and call attention to this ра. С 
Laplain that it is the root, in every case, which keeps these 


living things alive. The root sucks up food out of the 
soil to feed them. : 


living enes. 
We pour it into the 


Jet me show you. 
ke йе гат} from. the roots, 


3. Remind the children that the Specimens in the flower-pots 
were not always as big as they are now. They were very 
small at first, but they grew bigger and bigger from 
day to day. 

Tell that, like other йір thisgs, “they cannot grow 
without food. The root find food for them in the 
soil, if we keep it moist, e s 

Refer to the sponge and its power of sucking up (absorbing) 
water into ils pores, Haplain, that the root is something like а 
sponge in this. It can suck up moisture, but if could 
not suck up the dry Soil _ * 

This explains why we must Кее 
pot moist by watering it 
wants. 


Lead the children in the next place 10 think of these growing 
things in the garden during the wind and rain. Another 


1 р the soil in the flower- 
› if the root is to fiad the food it 
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purpose of the roots will then quickly force itself on their minds. 


The roots hold them firmly in the soil. 
t 


4, “Proceed lastly to gather up the teachings of the lesson 
one hy one, and explain that things which live and grow 
in the ground, get their food from the soil itself, 
and have a root, stem, leaves, and flowers, «re called 
Lo plants. j 
] „Elicit from this that not only the flowers in the flower-pots, 

hut trees and bushes, the farmers corn aul other crops, 
| '*fhe grass and wild flowers—things of every kind 
that live and grow in the ground—are plants. 


в SUMMARY gr THE LESSQN 


1. Things that live and grow im the ground are called 
plants. ^ 

2, Plants have several distinet parts, and one part is not at 
all like another. 
"TW The root feeds the plant with food which it sucks up out 
of the soil. + 

4. The root holds the plant firfily in the soil. 


° ROUND ABOUT THE FARM 


INFORMATION FOR THE TEACHER 


Tx dealing with these subjects the teacher must not lose sight of 
‚ the fact that the character of the farm, and the nature 
of the work to be done on it, will always depend upon 


the locality. 5 


Thus in certain parts of the country one might walk through 
s of meadow and pasture without seeing a single 

of any kind. The 
pasture farms. 


mile. 
field of corn-land, or arable land 
farms in such districts are al^ grazing or 


E 
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The farmer is orcupied either in rearing and feeding cattle, 
sheep, and pigs for the market, or in keeping cows for the sake 
of milk, butter, and cheese, % 


Then again in some districts the land is nearly all 
under the plough. Corn and other crops ure grown, bul as 
pasture is scarce, cuttle-1 wring for milk, butter, and cheese 
is out of the question. These are arable farms. 

"Again, in other parts of the country arable and grass land 
are pretty fuirly distributed, and here we hare mixed farms, 
where the farmer raises suitable crops om his arable 
land, and at the same time rears stock on his pastures, 
and in many cases makes butter or cheese, or both. 

EN ^ : 

Hence it is impossible to frame any one typical lesson or 
description which shall fit the condilicus of ell farms, for 
the nature of the land—arable, pasture, or both—scttles the 
question as to the kind of work to be done in euch case, andl this 


in ifs turn settles the character of the farm-yard and 
its buildings, 


a bulter or cheese district, differ’ in many respects from those of 
«n arable farm in a corn-growing part of the country. 


The buildings and surroundings of a purely grass farm, in 


On the grass farm, for example, there. are no corn- 
ricks to be, seen in the slack-yurd ; there are no such things as 
reaping-machines, threshing-n:acnines, ог granary, 
for no graim is grown. The cattle are housed through the 
winter in open cow-houses, where they are tied up in the 
stalls; and of course"the dairy is one of the most 
important buildings on the farm. ° 


A purely arable farm, on the other hand, has no dairy 
worth mentioning, and the cattle, when they are housed at all, 
are kept in fold-yards os crew-yatds, which are some. 
times open to the air and Scmetimes roofed in, 


тт = „ЗН: 
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On mixed farms, again, the conditions being different, 
the buildings and surroundings are also different. 
In one case, where milk is an important product, the cows may 
be, fowel in the winter-time stalled in open cow-houses, 
like those of the purely grass farms. In another the fold- 
yard takes the place of the cow-house, ин. о on. 


Of course, in farms of every description there must be stables, 
waggon-houses, jmplement houses, piggeries, chaff, 
mangel and other food houses; and there is always a 


° barn, although it is not used for the same purpose in every case. 


N.B.— The" object of these introductory observations, needless 

to say, is not to teach the teacher, who doubtless knows thoroughly 

«he conditions of his own district, but to give, him a hint as to 
his mode of procedure in dealing with this тогу broad subject. 


“ 

In cach case it would be well tobegin at home, by 
examining on the spot all that the children themselves are more 
or less familiar with, in their every-day experience, showing 
the reason why certain things are dene in such and such а way. 
Then, in а subsequent recapitulatory lesson, in the schoolroom, 
the class should be led, with the help of pictures and diagrams, 
to compare the farm which they know with others 
yorking under different conditions. 


Lesson IX 
A RAMBLE IN THE FIELDS ' 


N.B.— Тик lesson is arranged for a district of mixed 
farms, and in all such situations the teacher will find his 
course clear enough. Those in other districts will experience по 
difficulty, if cacn one selects for investigation whatever applies 
to his own particular case, and deals with that first, and on the 


spot if possible, Tt will be аһ easy matter afterwards by way 
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of comparison and contrast to lead the children from. the known 
to the unknown. 
. 1 


Brown’s pictures of the various meadow grasses, as well «as 


dried specimens of the same, should фе ready for recapitulation 
work in class, . 


І. INTRODUCTION 


This lesson from its very nature would he lest given during 
an out-door ramble, and perhaps late autumn* would be we 
most suitable time for it. Needless to say, dt fine dry day 


should be chosen for the excursion, n 


1. Tell the chidren that the abject of our ramble to-day is to 
see what we can lern about the ground we walk оп. 

Lead them in the first. place to notice sthat the land in one 
рагі is covered with grass—{hat they never кал 
but green, 


Elicit that this is known as pasture-land, or meadow- 
land, ° и 


vita nything 


2. Turn nert to the field close by.” Elicit that th is is not always 
as they see it now. — It is quite bare ROW, but when the frost 
and snow are ull gone, and the warm weather begins to come 
«again, it will be green too, Jor the young crops will 
then begin to grow, : = #8 м 

Why is it bare now ? Bacause'the farmer has ploughed 
it up with the plough. s 

Why does he do this? He must plough the ] 


` А and. 
before he can sow his seed ý 


3. Lead the children to compare this with 
tion of digging in their own gardens. 


This land then is knbwn as plough-land, because the 
farmer ploughs it up to make it fit for growing his crops. 
Tt is also called arable land. oArable land 1 
plough-land. 


the similar opera- 


Means, 
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А , o 
You see from this that the land on the farm is not all 
alike. Suppose we now try to learn something more 


about it. Ы 
a 


II. PLOUGH-LAND 


Ы ә 
1. Take the children into the ploughed field. Notice that the 
ground is turned‘up in long straight lines or ridges, leaving 
u trench, hollow, or groove between cach ridge and the next. 
Ask for the name of these hollows. They are called 
^s ferrows, ° i 


E 
EX Pass on next do another Ле, where the work of 
ploughing is actually going on, so that the children тау 
observe for themselves how th» ridges are turned up by 
е plough. в 
Point out the geeuliar form of the implement itself. 
Notice how easily it seems ta throw up the soil on one 
side only, «s it moves along. It is made for this. 
Let the class watch and describe, in their own simple way, 
ч tne work of the horses, wid tke work of the man. 
| z «Llll this is to be treated in a very simple manner here. Tt 
| will be dealt with more fulli in a later stage. 


E 


э 3, Лғатіпе the ground closer now, and count the furrows. 

A difficulty may occur here. As the crown ridge, in the middle 

of cach land, is Sormedsby two turnings coming together, we find 
no regular furrow there. How is this ? d 

Explain that the terne? ground on each half of the land lies 

| towards the middle ; the ground has been ploughed two ways. 

This leaves an open furrow between each ridge and 

4 the next, but there is no furbow between the two turnings 


in the middle. 


4. Let the children now take up a handful of the soil, and 


rub it in their hands. К 
What do you notice? It crumbles up as we rub it, 


although 16 is soft and moist. 
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Tell that the farmer calls this the soil—that part of the 
ground in which his crops grow. 
Why do plants require soft moist soil ? 


, 

5. Now lef one of the boys probe the soil with a stick, and 
tell what he observes. 

The stick goes readily through this turned-up soil, but 
it must be pressed very hard to y orco it into the ground 
underneath. 

ү ИД that this under, harder part is known as the sub- 
Soil ‘Sub means under, 

Tell (or elicit as far as possible) that this newly-ploughed 
land is not yet fit for sowing. The farmer must harrow it, 
partly to break the clods of soil, «nd partly to level it. 
Promise to have 4 talk about this work later on. Compare it 
with the work of the garden-rake. А 
¢ А 

Til. PASTURE-LAND 

IN THE Muapows.—Puss on now ішо the nearest 
meadow. Notice that the 
grass is so thick that the soil 
connot be seen; but the 
ground is firm to the 
tread as we walk along. 


1. What is the difference 
batwéenthis and the plough 
land in the other field ? 

"It is not ploughed year 
by year, as the other field is, 

The farmer must plough 
and sow the other field 
every year; but he does 
not plough and sow this 
meadow-land, because the 

— TASS roots of the grass do not 
die away. 
Lead the children to tell that: cattle eat the grass, and 


varietà 
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that it is also mown to make hay. Point out that in spite 
of this it still grows. 

als the season of the yea? precludes the po 
gatheytug any of these meadow-qrasses in flower, 


ssibility of 
it would be 


well for the teacher to provide himself with one or two specimens 
е 


FOXTAIL GRASS. "ROUGH-STALKED MEADOW GRASS. 


from the school museum, such a8 the Cocksfoot, the Meadow 
Foxtail, an! the Rough-stalked Meadow Grass. very 
country boy and girl should be familiar with these common 
Call attention 10 the seeds. 
e 
These seeds fall on the ground, take root, and grow. 
Hence new grass is always springing up. 


9. Now dig up a tuft of the meadow-grass by the roots and 
shake it. Notice that the soil does not readily fall 
away ; fhe matted roots’ hold it firmly. Work the soil away 


gently, and show the roots. ~ z 

What do, you notice? Тһе roots are very fine 
threads, and stretch in every direction. 
Where does the plant get its food from? From the 


soil. 
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Tell thut the soil of the meadow provides the roots of. the 
grass with abundance of foul. That is why the meadow- 
grass grows tall, and produces rich crops of hay. 


On THE HiLL.—.4 scramble up опе of the hilis would 
now bea qud diversion for the children. 

1. Let them notice as they go that the turf here is springy 
to the tread, «nd the grass shorter und more 
scanty. 

Examine the ground closely. Push in a stick, and cut up a 
piece of the turf. : 

What do you observe? We cannot push the stick 
very far into the ground. The soil is not deep. ` 

Compure the turf with the piece brought from the meadow, 
in order to discover the following elifferences -— 

The soil round*the roots of the meadow-grass was soft 
and moist; this is hard, dry, and gritty, and is easily 
shaken off the roots. , 

The roots are stouter and more matted; the grass 
is not so green, and it is more wiry and tough than 
the meadow-grass. ч d 

Why is this? Let us wee. 


2, Refer to the roof of а house. How quickly the vain runs 
off and leaves the roof dry. Explain that similarly the rair 
quickly runs off the hill-side, carrying away with it the 
softer part of the soil, and leaving а hard, dry, gritty sow to 
which the roots cannot cling. Lhe sun too Aries up the grass, 
making it hard and wiry. Р 

What dg we learn from this We learn why the 
grass on а hill is not so good as that in the 
meadow. . E 

Why is that? Because the soil on the hill.side is 
poor and thin and dry.« Grass requires moisture. The 
grass on the hill-side does not produce hay. 

We get hay in the meadows; turf on'the hill.side, 


3. What animals feed on hill pastures ? Sheep. 


A 
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Why? Remind the children of our hard work just now in 
climbing the hill. Picture the heary labouring cattle trying to 
get along on the sloping sides of he hill. Sheep, on the other 
hand, can easily climb about, fur they are light and nimble ; 
and although the pasture is scanty, they can walk a long way 
in search of dheir food. Cattle would never get fat if 
fed on hill pastures. 


SUMMARY OF THE LESSON 


The farmer has to turn his fields over with the plough, 
s we dig tp our garden with the spade. 
2. He calls the fields plough-land because he ploughs them. 
А 3. The ground must be made soft or plants could not grow 
Cán it. P Е 

4. The part in which the plants grow’ is called the soil ; 
the part under that isthe sub-soil. 

5. Meadow land is not ploughed year by year. 

6. The farmer wants the grass to keep on growing there. 

7. We get hay in the meadows; turf on the hill-side. 

5 


о 
Lesson X 


THROUGH BOG AND WOODLAND 


a 


І. MARSH-LAND or Вос . 


носир there be any marsh or bog land in the neighbourhood, 
select it for the next ramble, and gu the way lead the children to 
chat about the grass-lands dealt with in the last lesson. 
Arrived at the spot, lel the children attempt to walk upon it, 
` and they will at once find that it is wet and sloppy. They 
will say that there is water just under the grass. — 
Pull up a tuft of this so-called grass and examine it, side by 
side with a tuft of meadow grass.” Notice that the stalks 
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. 
are stout, and the roots, instead of being matted like 
the roots of grass, are long coarse strings, 

Tell that properly speal$ng this is not really grass ut 
all. We call it sedge. There is more stalk than leaf. 
The farmer would not give this to his cattle ; they Would 
not care {© eat it. , 

Why is that, for the plants get plenty of moisture ? 
The reason is, there is too much moisture, 

Explain that although the soil requireszrain, it is not food 
for the water to soak into the ground and. lie there. it makes 
the land a swamp or marsh. Sedge will grów here; bats 
it is too wet for grass. é 

Tell that the farmer drains his land to get rid of the 
water. Show a drain-pipe, and explain in a simple way how 
the draining is dene, о 


3 П. WOooDLAND - 


1. The route taken should lead iowards a wood or coppice. As 
itis approached notice how still silent, and durk the wood seems 
to be ; yet the children themselves know that it teems with life 
squirrels, birds, rabbits, and hares, 

Instead of going straight to an cpening, lead the children to 
where the brambles are thickest, They cannot get into the wood 
there ; they must. search along the hedge for an opening. In 
this way lead them to observe ;— i 

That the brambles form а thick fringe round .the 
wood; they do not grow very thickly in the wood itself. 

а 


2. Enter the wood now, and compare the trees with those in the 
open fields as regards height and spread. The trees in the 
wood grow taller, but they do not spread out so wide as 
those in the open. Let us find out the reason for this, 

Notice how close together the trees are. In many parts of 


€ 


the wood there is not réom for another tree to grow, `- 


They are so close that their interlacing brarvhes and leaves 
shut out the sky. They do not, spread out very far, 
because there is not rooih. They grow taller instead. 
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Why do they grow taller? Each tree tries to lift its 
head above the others into the sunshine. Plants cannot 
live without plenty of sunsnine and air. 


3. Where do these young trees come from ? 

Pick up a few acorns and beech-nuts. 

What аге these? They are the seeds of trees. They 
fall in thousands from the trees every year. The squirrels 
and other animals.in the woods feed on them, but here 
and tlhitre one of these seeds takes root and springs up 

> “into a new tree, All the great trees grew up from 
little seeds like these. 
» Carry some back to school for future reference. 
Speak of the corn and grass seed, and promise to explain 


‚ some day how seeds qrow. 


4. Now ask а feusquestions as to the uses of the trunks of 
trees, lading up to the question :— © 

What trunks supply the best timber? Those that are 
straight, thick, and tall. 

~ Why then do we let trees groir together in a wood ora 
coppice? Because they grow’ taller there, and make 
most useful trunks. 

N.B.—The teacher should not fail to seize this opportunity of 
calling the attention of the children to the poisonous plants so 
common in all woods, and especially to those whose showy berries 
ате sure to attract and ontice them: Tt will be sufficient Jor the 
present to point them out, and warn the children against them. 
They will be dealt with’ mere fully later on. 


ПІ. MooaLANP 
In districts where it is possible, it would be interesting to 
- follow this up by comparing the soil qnd growth of the moorland 
with the cultivated soils. There the rocky nature of the 
ground and the thin scanty covering of soil allow of 
only а thin scanty herbage. Such land is not worth the 
work of cultivating. ~ 


^ a n 
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The character of the vegetation of the heath or moorland will 


be dealt with later on. ù 


IV. CLAss-ROOM Work 
E 


The facts dealt with in this and the preceding ramble should 
be recapitulated in school, with the help of'the pictures, 
while the subject is fresh in the children’seminds. The black- 
board summary would read as follows -— Ы 
Plough-land or arable land must be ploughed before „7 


1 
the seed is sown. * | 


а. The soil is soft, moist, and crumbly; the sub- 
soil is firm, 

b. The land 5s ploughed ir ridges; an open furrow or 7 
trench is left beCween the ridges. 
» Pasture-land grows grass for -feeding sheep and 
cattle. ` М 

а. The grass plant does not die when its leaves are 


eaten by the cattle, or cut to make hay. а 
b. The sub-soil of melow-land is very deep. Meadow 1 
grass produces hay. ^ 1 


c. The grass on a hill is not so good as that in 
a meadow. > { 
d. Sheep feed on it, but it is not cut to make hay. бо 
e. The soil is gritty ; there is no sub-soil. | 
Marsh-land is wet, swampy, soil E fi 
Sedge.grows there; bus no grass for pasture. á d 
Woodland is land covered with ¢rees. . ] 
a. Trees grow tall and straight in a wood. "OY 
b. Trees grow from small seeds. ё * 
с. Trees grow taH becãuse they are all trying to lift $ 
up their heads above the rest to get into the’ sunshine. "= 
d. These trees give the bes? timber. , | 


ј 


" ,vipusli, and be provided with a rough plan of it. 


o © 
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а 
* Lesson XI 
FIRST VISIT TO THE FARM-YABD 


T. INTRODUCTION 


Ти? tergher should hare visited the farm-yard himself pre- 
For the sake of comparison and contrast, plans are here 
тей of a Somersetshire pasture farm, near Weston-super- 
Mare (see р. 55), aud a Lincolnshire arable farm in the neigh- 
dural of Grantham (xe р. 58), both recently visited 
‚ by the author iP connection with these lessons. 


Winter-time would be bèst, as then fhe farm-yard is fully 
tenanted, and would hare more interest for the children than 
it could have in the summer, when there would be nothing 
lat empty houses to look at. If, will be quile sufficient for 
the present to take a general survey of the furm-yard and its 
buildings, Waving all details for future lessons. 

Choose a dry frosty day, and on the way to the farm lead 
the children to talk about the farmer and his work. 


4. The farm is land on whjch crops of corn, roots, 
“and grass are raised? The farmer is the man who 
works the land, and tg help him in his work he uses 
many different tools, large and small. a 

By referring them to their own home-garden experience,‘ 
elicit. that the farmer must have buildings to put these 
tools in, when they авг not in use. He must also have 
buildings in which to stove the. gathered crops, «nd 
houses for the horses and other animals he keeps 


on the farm. ° 
The farmer lives in a house on the farm, with these 


buildings near. We call it, the farm-house. 


Li 
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2. Why are these buildings near the house? Because 
they must always be ready to hand, so that the farmer 
can look well after them, and everything in them. 

While passing the farm-house call attention to tle neat, 
prim, well-cared-for look of the house. There are probably a 
smooth law and flower-beds in front of it. The children, 
or at least some of them, know how pretty these look in the 
summer-time, although of course they are bare and empty 
now. . | 
Why are they placed here? Because they are pretty 


and pleasant to look upon from the front of the: 


house. е А 
But where are the buildings we spoke of? They ave 
behind (or at the side of) the house. 
Why? Beeatise though wseful they are not pretty 
to look at. ш 


IL THE Fanw-vanp! 


1. Proceed round the hoyse to the Juvin-gard, and halt the 
class at the entrance, taking rare to stand where the wind can 
be felt, and not in а place sheltered Фу the house. 

Where are we now? As the entrance of the farm- 
yard (or barton), 

The farm-yard is a large open space, close to the farm’ 
house, with buildings round it. 


What is the use of this large spen yard? Tt ‘is large: 


to allow ‘carts and Waggons to turn and move 
about in it, when carrying loads to or from the # 


arm- 
buildings. 


^ 
€ a 

2. Refer to the former lesson on the sun, and let the children 
point aut its course in the sy from sunrise to sunset. 
also the sunny and shady parts of the yard: 

Some of the buildings are on the shady side of the 


Notice 


1 Commonly known in the Wes of England as the Barton. 
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yard, where they get less sun than the vest. This is not 
an accident; there is good. reason for it. We will iry 
and find out the reason by апа by. 


3. Notice next the position of the farm-house itself with regard 
to the yard ‘end the buildings round it. Е 

Observe that the wind blows over the farm-house 
towards these buildings—not across the farm-yard Ао 
the house. : ,, ^ 

N.B.— e relative positions of the farm-huildings and the 
house in every case depend upon the nature ofthe prevacling 
*e winds, The two are so placed that the smell from the 
farm-yard cannot be carried into the house. 

Laplain to the*childven in a imple wam 


ПІ. THE FARMBUILDINGS 


1. THE STABLES.—Lead the children lo think of the 
Jarmers work. There is one animal that helps him in hie 
work more than any other. à 

Which is that? The horse, « 

Horses work on the land; horses draw the heavy 
waggons and carts! The farmer has a cob to draw 
his light carts, and his trap which takes him to market’ 

Tell that, as these horses have to work hard, they must-be 
well cared for, if the farnier wishes to keep them'strong 
and healthy, Е 

When their work is done they ire put into these warm 
comfortable houses to rest. They are the stables, 


А 
2. Tur WaAGGON-ITOUSE. — Pass on тел} to the waggon- 
house, and notice the purpose to whigh it is pu. Call attention 
to the waggons or waips, the putts or manure-carts, 
the light carts, and the farmer's trap. + 
1 The heavy manure carts are known 45 putts in the West of 
England. ’ 


© 


‘soon get rusty and useless. 
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All these have to be housed to keep them from the 
weather. The farmer takes special care of his smart- 
looking trap in a little house of its own, which he calls 
the codch-house. 


5. THE Toor-nousEs.—Notice next these large open 
sheds, «ud the curious-looking machines that are kept there. 
Teil that these are the farmer's tools, with which all the 
work? the land is done. 

The thildren may be able to recognise some of them. , Assist 
tin. in this, and tell in a simple way the kind of work 
each,one does. 

“Аран that these tools cost a great deal of money. Mence 
the furmer keeps them in covered houses to protect them 
from the weather. Jf they were left ouiside, they would 


i s ГАЈ 

1. Tug CATTLE- HOUSES:—The children all know that 
cattle live in the open fields during the greater part of the 
year, Refer to this now, and point out that there are no 
Пе to be seen in the fields to-day, because it is cold wintry 
weather, E * 

The farmer takes care of them in comfortable houses 
all throngh the winter, Let ws have a peep at them in 
their winter homes. 

Two types of cattle-houses are given here—the cow-house 
of the pasture farm, ayd the fold-yard or crew-yard 
which takes its place on an arable farm. The teacher, of 
course, will deal with the ose which fits his own locality. 


(a) Thé Cow-house.—This is a large, open, airy 
building, with stalls for tlie cows arranged side by 
side. The cows are tied up with ropes in these stalls 
during the winter. " Ж . 

It will be sufficient for the present to let the children 
peep in at the dnimals. The houses themselves will be Sully 
dealt with in another Besson. The farmer keeps his cows 
in these houses, because he knows Dey would give little or 
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no milk if they were left out in the cold winter 
weather. " 


(0) The Fold-yard.—This is а large square yard, 


eg 
© 
iS) 
= 
L CreworFold Yard 12. Chaff house x 
2. Shelter in Fold Yard... Steam culling), 
3. Loose box in Fold Yard `B. Mangelhouse ЕУ 
4. Wafer troughs 14. 720/4 implement house ЕЗ 
5 Feeding stand (итге) 15. Wood house E 
a 


& Feeding trough 16. Piggert 
H Harness room V Stack Yara, 
af. room [3 house} 
3. Stable (rahorse)  9.Toof house Granary above 
10. Loose box (1) 20 Sheep folds б 
WBarn 4 217he Farm House e 
22, Hen House 


PUBLIC ROAD 


PLAN OF TEMPLE BRUER FARM, NEAR GRANTHAM, LINCOLNSHIRE, 
> о 
sometimes open to the air, sometimes covered in with 
а roof. In Lincolnshire and Yorkshire it is known as 
the crew-yard. > 


Let the children have à peep at the animals in the yard. 
: 


т ee 


_— EM 


~ ГА 
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Notice that they are not tied up; they are free to move 
about «s they please. j 


These are not cows for milking, but animals which 
the fariner is rearing for the market. 


5. THE Piccery.—The row of small houses where the 
farmer keeps his pigs is known as the piggery. These 
buildings are as a rule placed at the far end of the 
farnbxard—away from the house. 

Noli that the smell from these animals is more 
unpleasant than that from any of the others kept on the 
"nm " 

*The place smells even though it is kept clean. Hence 
the piggery is always built as far as possible from 


ihe house. 


6. Tue Rick-vaitp.!— 7 will be sufficient for the present 
fo call attention to the place, dud to explain that it is here the 
farmer stacks his hay (or corn, vr both), according to the 
nature of the farm. Promise to visit this part of the farm- 
yard again. А 

Notice the hen-house» in passing. Tt is usually placed 
somewhere in the neighbourhood of the rick-yard, although the 
fowls and the rest of the poultry seem to be every- 
where. Me meet with them at every turn. 

° 
+ 7. TRE ВАанх.— oin? out this building: open the big 
folding-doors, and lat them peep inside, to see what kind of 
place it is, Then tell the purpose for which it is used. 
Another алай should be paid to it later on. 

The barn is a large building consisting of just the 
four walls and a roof, 

It has no windows ; 
it is quite dark. А 

The farmer uses this building as his store-house. 


ifs we clase the big doors we find 


1 Called in the North айа East of England the stack-yard, and in 
the West of England the hay-bar*on. 
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Those great doors are big enough to admit a loaded 
waggon. \ 

The barn-floor is usually well raised above the ground, 
to keep it up from the damp earth. It must bc kept 
dry. 

8. THE GRANARY.—ZJicit from the children that the corn 
is stacked in the rick, just as it is carted fromthe harvest field 
таш and all. The grain is still ip the ear. ost 
of them have seen the work: going on. » 

What does the farmer do with the rick? He threshes 
10, = 

Why does he do that? The threshing beats’ the 
corn out of the ears. 


Tell that after the corn hag been threshed, the grain is 


stored in the granary—a place mle specially for the . 


yurpose. Hence the name. The granagy is in most cases. 8 
sort of loft, or bigeroom, over the waggon-house, the 
tool-house, or some other building. Z^ them hare a 
peep at it, if possible. 


T e 

9. THE Dairy.— Make, the dairy the last place to visit. 
Notice that this is the coolest amd freshest building on 
the farm. Let the children, peep in and. observe how spot- 
lessly clean the place is. Call attention to the large pans. 
of milk stunding on the shelves. i 

Tell that milk would quickly go bad in a warm room, or 
in a dirty place where the?e are dad’smells, • 

Puss ort now and notice the position of this building. — It is 
on the north side of the farm-furd. Why is this the 
coolest of dl positions? Because the sun is mever ‘in 
the north part of the sky., 

Point out that the dairy has no windows opening into the 
farn-yard itself. No bad smells бап get into it, 

г . 


SUMMARY OF THE LESSON ° 


1. The large yard close to the fafn-house, with buildings 
round it, is called the Farm-yard or Barton, 
А 


Ье НР S 


114 RC E С, 


А үн 


Aa. 


xu THE FARM STABLES 61 


2. There are stables for the horses, waggon and tool-houses, 
cow-liouses, houses for the pigs, and a barn. 
3. The riek-yard is the part where the farmer stacks his 
hay ane corn. 
! д. Те dairy is the place where the milk is kept, and butter 
and cheese are made. 


Reeapitulation in class to follow, with Brown's picture 
of the “ Farm-yard.” s 
B. в 


Й Lesson XII 
THE FARM STABLES 
~ J. INTRODUCTION 


Ox the way to the farm-yárd for this second. visit endeavout 
to lead the children. to chat about the various buildings grouped 
round it, their relative positions, the reason why each is so placed, 
their uses, and so on. e 

The farmer's best friends are his horses. They do all 
his hardest work. To-day we are going to have a look at 
the stable in which he keeps hem. 


П. THE STALLS 


1. On entering the stable call.attention to the way in which 
it is divided off in separate compartments, or boxes, by wooden 
partitions. This will probably be one of the first things to attract 
the notice 0f the children. 

These boxes are the stalls. + There is, as a rule, 
room for two horses in each stall. 

Explain that the farmer ‘tsually places in the same stall two 
horses that have got used to éach other by working to- 
gether. They are quiet and even affectionate one to 
the other; they never quarrel. р 

Ви he would not put two strange horses in the same 


+ 
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stall. They would most likely quarrel, and kick and 
burt one another with their iron shoes. 


2. Notice next that the partition is much higher at the wall 
end than where the children ure standing. Elicit that horses 


might hurt cach other in another wey besides kicking. They 
sometimes bite when they gët spitefal. 

This wall end is called the head of the stall, because 
the horse's head is nearly always turned that way. The 
wooden partition near the head is kigher than the rest, 


to prevent one horse frorn biting the next. 
: 
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3. If there happens to be a horse in one of the stalls, ‘call 
attention in the next place to the wry in which it is tied up. 

The halter passes over the/head behind the ears, and 
partly round the jaws. The halter rope runs through 
a/ring fixed to the manger, and there is a large 
round wooden block at the end of it. 

Watch the horse, and notice that the rope hangs straight 
no matter how it nores its head. Let a boy tie the end of one 
of Ng halter ropes (o the ring itself, and then hold the halter 
in his mgg, moving it up and down to imitate the motion of a 

„ horse's head. The rope now forms a deep loop when the 
horse’s head, is low. 

. Why not tie the horse up to the ring like this? Be- 
cause it might easily get its leg over this loop, and in 
trying to get it back it might break or injure the leg. 

Tell the children that this has sometimes, been done owing to 
careless carters. > 

L о 
г 


з 
Ш. Tur MANGER AND HaAY-RACK 


> 1. What does the horse do ip his stall? He feeds, 
rests, and sleeps. В 
This will naturally lead the children to notice the manger 
which was mentioned just nor M дк. 
“at The manger is a deep wooden trough, into which is 
put chaff, bran, beans, oats, and meal for the horse to eat. 
= 9. Bat what is this wooden grating above the 
manger ? А . А 
‘Explain that this is calted the hay- 
fond of hqy. The hay is put into this rack, ana 


easily pull it out in wisps through, the bars. 
Notice that the halter rope must Ue long enough to allow 


the horse’s head to reach the hay-rack, although the 
wooden block at the.end of it prevents i from hanging loose 


when he lowers $t again. 
i 3. Give the horse some hay to eat, 
+ to notice how he jerks his head, as hs 


rack. The horse is very 
1 the horse can s 


and call upon the children 
takes it out of the hand. 
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Now, suppose the hay was put in the manger. The 
horse would soon have it , „ll under his feet. 

What kind of hay dots the farmer give his horse ? 
He always gives him the best. A horse is very:dainty 
with his food. If we gave him poor, or mouldy, or even 
dirty hay; he would refuse to eat it. 


IV. THE FLOOR , P 


l. Draw attention to the floor of the stable now. КОТ that 
it isa stone-paved floor. Pour a little waley on the floor at 
the manger end of the stall; it flows quickly away id the 
gutter, which runs along the сорон end. f 

What does .this tell us?, It tells us that the stone 
floor slopes downward to the gutter. 

Why is it made to slope in this way? The horse must 
“ye kept clean and dry. All'water flows away at once, 
and leaves the floor of the stall dry. 


2. Now ask the childrenthow they would like to sleep on а stone 
floor like this. Most of them will no doubt be ready to answer 
that the horse does not lie on the cold stones; he has a thick, 
warm bed of straw. j 

Why is there no straw bed in the stall now? The 
horse would trample it under his feet as he moves about. 
The straw will be put dowa later insthe day. 

What is this straw? 14 is the stalk of the corn. 

Tell that when the farmer takes the vorn from the rick, and 
threshes the grain out of the ears, all that is left is straw. He 
then stacks this straw up, to make warm comfortable 
beds for his horses: ч 

Straw makes the best of all beds. It is warm; it 
allows the water to run away; when it gets dirty it 
can be removed, and a new bed put in its place. Оп 
an arable farm the farmer always gets plenty of straw 
from his corn. 
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V. THe oor 


1; Now, last of all, let us notice the door. It is divided 
across Into two parts. There is an upper half and a 
lower half. One half can be shut, and the other half left 
open, or both of course ean be shut. x 

The lower half is shut now. Let us see the reason for 
this, 

E children will at once say that it is to prevent the horse 
from geti®èg out. Remind them that the horse inside is died ир; 

ө "iP could not get out, even if the door were left open, 

Lint out that there are sometimes other animals in the Jarm- е 
yard—a pig, a sheep, or a calf. 

What might happen if gither of these got behind that 
Погѕе, which is tiod up in the stall? The horse would 

‘very likely kick it, and so perhaps kill ^t. " 

The children themselves» should be cautioned never to 
approach a horse from behind without speaking to 
it. It is a timid animal, and is likely to start and kick at 
the least sound. i 

Now you can tell me why thë lower half of the stable 
door is shut? To prevent the horse from getting out, if 
loose, and to prevent other animals from getting in from 
the farm-yard. 

9' But why not shut the top part as well? 

2. Refer to the school-room windows. We can open and 
“shut them as we please. ° Š 

When do we openemest of the windows? In the hot 
weather. : m 

Why %® To let in the cool fresh air. 

Why not open them all in the cold weather? Because 
then the cold air would come in. 

Now then you can tell^me the use of this upper half 
of the door? It is left open in the hot weather to keep 
the stable coól; it is closed in the cold weather so that 
the stable may be warm and comfortable. Horses like 
to be comfortable. 3 

VOL. I. R.S. а F 
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N.B.— The teacher must note that if the stable has not a 
divided door, then the stable wndow opens, and the same reason- 
ing holds good. = 

So then the stable is a house in which the horse can 
be kept clean, comfortable, and dry, cool in the hot 
weather, warm in the winter. 


SUMMARY OF THE LESSON 4^ 
1. Tuere are stalls in the stable; there is room’ for two 
horses in each st ll. Е 
2. The horse feeds out of a big tray or trough called the ~ 
manger. 
3. The hay for the horse to eat is put in the hay-rack 
above the manger. 5 * 
4. The horse has*a thick warm bed of straw. 
5. The stable is a warm cosy house for the horse, 
6. The farmer takes*great care.of his horses and treats them 
kindly, 


E 
Lesson XIII к 

HORSES, CARTS, AND WAGGONS 
I. INTRODUCTION; à ~ 


We have seen already that horses are most particular : 
animals. They like a clean comfortable stable and good | 
food; they will not eat coarse or stale food. "They are 
even more dainty still over their drink. Offer them zie у 
dirty water, or even a dirty pail te drink from, and they uu 
will turn away from it,;even though they may be very : 
thirsty. к j i 
There is one other thing about which'they are very : 
particular. They like to be made:clean and comfort- . à | 
able themselves. They slon’t, like to be dirty. б E 
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IL Тнк SrapLe-yarp 

elsk the boys to watch the horses some day as they come 
p in. fost their work, and they will see that the y are not taken 
straight into the stable directly they are unharnessed, although 
they are no doubt tired with their hard work. © 

They have probably been out in the muddy roads or 
fields, and they are hot and dirty. 

‘Whe man leads them to the paved yard in front of the 
1 `. stables, wad at once sets to work to wash their legs and 
| o feet, 

2.ePoiul ouf that this part of the yard in front of the stables 
eos is not like the vest. Tt is paved with stones, and either at 

ре the side, or down the middle, there is a gutter, towards 
: which thë paving stopes. This gutter carries all the water 
‘away; there are no dirty muddy puddles, 

Notice how quiet thè hors ss stand while their legs and jet 
are washed, 

Some animals would struggle if we tried to wash them. 
The horse stands quite still; he likes to be made clean 
and comfortable. His master has him washed when his 
work is done, and before ke goes into the stable to feed. 


m 


3. But does his body not want cleansing as well as his 
leas г and feet? How is 
that done ? 

Send ene of the bofs 
to get the curry-comb 
und the stiff brush from 
the place where they are 

P kept in the stable. Notice 
г the short iron teeth of 
the curry-comb. 

The curry-comb. is 
used to loosen and 
scrape off the mud 
which clings to the body, and the stiff brush can then 
easily remove the dust and loose hair. 
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4, Refer the children to heir own bath at home, How much 
more comfortable they feel afer а good wash on a hot day. 


When the horse has been made clean and comfort- 
able, he is ready to go into the stable to feed and rest. 


Now let us -see what we have learned. Horses must ~~ 


be kept clean. They must have a comfortable stable, 
good food, and clean water. Great care must be taken 
of them in the stable, so that they may not hurt them- 
selves or others, 

They deserve good, kind, careful treatment fro: 
every one. 6 3 


ПІ. Tug WaAGGON-HOUSE 


1. Why does the farmer take all this care of his horses? 
To keep them healthy and strong. 

Why does he wish to keep them shealthy and, strong t 
Because his horses are very useful to him. They do all 
the work in the fields, and all *he*hauling or carting. 
They haul manure to the land, and crops to the farm, 
"They also take him and his produce to market.” 

Note briefly the different Tinds of horses he keeps. There 
is the great powerful cart-horse fer the waggons and the 
heavy carts, und for déing thé hard work on the land, 
and there is also the cob for the lighter carts. 


2. Let us leave the horses поз, ‘апа have a look at the 
carts and waggons whicli they draw. 


T GER. 
be. 
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р o 
Take the children fo the wagg 5n-house, and help them to 
examine and compare the Wagg ns, and the putts or heavy 
carts as follows г 
* Both are heavy and strong, with big wheels well 


° ы 9 
bonded. They have no springs. The shafts in each 
case are thick and straight. = 
° Set two of the boys to try and Lit the shafts of the putt ` 
or manure-cart and ufterwards*those of the waggon, They 
Jind them very lwary—too heavy to lift. 


о: % The putt has high sides, with only two wheels ; 


e 


the shafts are fixed to the body of the cart, and move 
with it. " 


q => 
a 
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The waggon, or wair, has long low sides, with an 
outward shelf firmly fixe о ет. It has four wheels, 
the two hinder of which move only with the body of the 
waggon, while the front wheels are joined to thé shafts 
and move with them. Point this out carefully, and show 
that it enables the waggon to turn in a small space. 


4. Turn nest to the spring cart, anl set the same two loys 
to lift the shafts and pull. 


The cart moves. Why? Because it is not so heavy. 
It has lighter wheels, with thinner shafts and sides. 

Why is it made lighter? — Because it is not meant to 
carry such large heavy loads. The farmer rides about the 
farm in it, and also uses it to carry the churns of milk 
and other things, 

Which would you like to ride in best? The cart, ^7 

Why? Because it does not jolt so much as, the 
waggon or the putt. " А 3 е : 

How s that? It has Springs; the others have no 
springs. We call this a spring cart. s 


5. Picture the rough rutted lanes and the uneven 
fields, and so lad the thildrén to tell that the waggon and the 
putt, with their heavy loads, would soon shake springs 
to pieces, and make thém useless They are best with- 
out springs. 

The cart is strong, but it does not carry heavy loads. 

Call attention now to the raids о? hay-ladders of the 
waggon awl hey cart. Notice how they hook into the 


Mg 
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o 
body of the waggon, for the purgose of enlarging it infront 
and behind. 

What is the use of these ladders? They keep the hay 
and, corn from falling out, while the waggon is jolting 
along the rough road-ways. They are also called harvest 
frames or shelvings. е 


\ IV. THE TRArP-HOUSE 


o 
@ d Puss on next to the trap-house to examine the farmer's 
trap; and seb one of the biggest boys to take up the shafts and 
pul. One boy can do if. E 

See, the trap moves easily. It is lighter than the 
cart. 


2° Notice that the shafts of the trap are curved, and that 
it has а smart, bright appearance. The man keeps it very 


. clean. 5 It is carefuliy washed. after it has been out. Refer to 


the difference between the spring cart and the waggen. 
* The cart does not jôlt so much as the waggon. Why? 


Because jt has springs. К a 
Call attention to the springs of the trap. They are lighter 


and more bent than those of the cart. 
The trap runs more smoothly than the cart, because 


its springs are finer and more curved. It is easy, 
pleasant riding in the trap. 


2. Where do we°find all these carts and waggons ї 
They are kept in houses. - 


Уа 
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Draw attention to the houses themselves, and point out that 
the waggons and carts do notxequire so much care as the smart 
trap does. Even in washing this trap the man must be careful 
not to get it scratched. 

Why house them at all? Because they would warp 
and decay; if they were left out in the sua and rain. 
They would not last long. 


SUMMARY or THE LESSON "d 
Р 


1. Tne horse likes to be kept clean. The men wash hira 
and serub him with the curry-eomb and a stiff bynsh. 

2. The horse will not eat dirty stale food ; he will not fouch 
dirty water, 

3. The waggens and caris myst be very strong. They do 
all the hauling on the farm. They move stowly, 

4. They have raids or hay-ladders to keep the hay, corn, 
and other things from falling out. ex 

5. The traps and other light e&rts have springs. 
run easily. 


They must 
Lesson XIY (a) 
THE CATTLE-HOUSES 


” 
Trig broad distinction between these houses in different classes of 


Јат, in different parts of the country, Кїз already been pointed « 


out in Lesson XT. a 
"E" 

Both will be dealt with in this lesson, and the teacher of 
course will select the one which is common in his particular 
district. Having examined this one on the spot, he should take 
the earliest opportunity in the schoolrosan of comparing it with 
those of other districts, — * ; 

We will deal first with the Cow-house, which is found on 
all the pasture farms in the West of England; and 
afterwards with the Fold-yards o Crew-yards, which 
take their place on the ardble farms of Lincolnshire and 
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the North, «wl on large пщшбегз of mixed farms in 
various purts of the country. a 


` 


` T. Тнк Cow-no 


The teacher must carefully quide the class in exploring this 
building, lest some of its points, from their very familiarity, be 
passed over. b . 

Notice in the first place that we enter the building by a wide 


CESS 
ә 


OR 
MANURE PIT 


© 


end walla, sort of door-way or gate- 
is neither door nor gate to shut. As 
sight of the stalls and the cows in 


opening in the 
way, except that there 
soon as we entes, we catch 
them. а 


1. Tux SrALLs.—Let us exathine the stalls first. In 
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lavge farms, where muny cows are kept, there are 
two rows of stalls, razed along the side walls of the 
building. ч 

In smaller farms there is only a single row of stalls, 
and in that case a wall, a row of trees, or some other 
form of shelter takes the place of the second-row. 

Tuke the children round the stone path, which runs 
along in front of each тош of stalls, and call attention to 


the gutter, which empties into the large cess or manure 
pit, that tukes up the whole of the space between the paths, 

The children know that, every time the cow-men clean out the 
stulls, all the dung and liquid is swept down these gutters 
into the cess or manure pit. 


2. Notice that She'stalls are open; the roof is supported 
by a wall in the fore-stall, but there-are only pillars to hold it 
up at the rear-stall. 

Each stall has room for two COWS. Point out the 
two wooden posts at the head of the stall, with the iron rings 
мей to them. The cows’ ropes or ties are fastened to 
these rings. 3 


e 
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с ў \ 
А wooden partition separat/$ one stall from the ехе; 
and there is а long water-tmbugh running the whole 


^ 


length of the fore-stall Тһе trough is kept filled with 
water from a pump. e 


3. Remind the children, in the next place, that it is only in 
the winter-time that the cows are kept tied up in these stalls. 
During the greater part of the year they live in the 

. meadows, and feed upon the grass. But while they 
are shut up here they cannot ind their own foed. Hence 
the farmer has to feéd them. 

What.does he give them to eat instead of-grass? He, 
gives them hay. "A 

Point out that it is for this very purpose that the farmer 
makes hay, and stores it up jn great. ricks in the rick-yard. 

He wants hay to feed his cows and horses, when they 
cannot get grass for themselves in the meadows. 


Where do the farr&er's men put the hay for the horses? 
They put it in the hay-rack over the manger. 


wae = 
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hy? Because the Worse is very dainty over his 
food. Не would not eat dirty hay. 

Lead the children to discover for themselves that in this cow- 
house there is neither manger nor hay-rack.’ , Then 
point to the heap of hay on the floor near the head of the stall. 

Tell that the hay is thrown down on the floor, in 
the space between the drinking-trough and the, wooden posts to 
which the cows are tied. 

The horse would not eat it, if it were thrown down 
there, but the cow is not so particular about her 


food. Hence there is no need for a hay-rack in tlie’ 
cow-house. ^ " 


Vert call attention to the feeding-tubs, and explain thal 
the Jurmer gives his COWS oil-cake, meal, and cut swedes 


"wi mangels, «s swell as hay. This part of their food is: 


üiways put into these feeding-tubs, which serve instead 
of a manger. ы ° 


"^ 


^ 
П. Cow-novsE COMPARED WITH STABLE 


в 
1. Turn once more to the water-trough. Remind the chil- 
dren that there is по water-irough in the stable. 
The cow can drink whenever it likes; the hors 
drinks only when water is taken to it. 
Lefer to the cattle in the fields, » Cows are often found 
in the watering ; horses'seldom. 


What does this show? It shows that cows require 
more water than horses. . 


Connect these facts with the uses of the two animals, The 
cow is kept for milking, the horse for work, 


2. Now do you notice any other difference between the 
cow-house and the stable ? = 

Call attention to the Лоо" while this question is asked, The 
children will see that this house has a wooden floor; the 
Jloor of the stable is paved Sith stone. 
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The horse does not sleep ongihe stone floor; he tas а 
straw bed to lie on. But thpre is no straw in these 
stalls. 

- Why not give the cow a straw bed ? 

Point ont that the cow lies down more than the 
horse does; the straw would get dirty, and want changing 
very often, and so more straw would be required than the farmer 
could spare. . 

But the cow must be kept warm; hence a wooden floor 
is used instead of stone. 
ano 


° 


This should be carefully explained. The reason is that 
in fi his part of the country little or no corn is grown. 
Hence straw is very scarce. The farmer could not afford 
lo give his cows straw for a bed. ы 

N.B.—Jn the class lesson, which is to follow this, the teacher 
would of course lay special stress on the free and abundant use 
of straw on those farms bu way of contrast, and lead the 
children to point out the reason for the difference. 


^ 4. Look round the building now, and see if you сап 
find another difference? This building is open, but the 
stable is more like a house. 

Refer to the stable-door or wiüdow. Tt is open only to let 
jn fresh air. 

Why then have an open cow-house? Because the 
cow must have plenty of fresh air. 

Explain that the milk would те spoilt, if the cow could not 


get. fresh air. " « 
ЖМ hen. do cows give most milk? In the warm summer 
weather. ' 


When are they tied up in tliese houses ? In the winter. 
Why? To keep them warm. 


Other reasons may with truth be given, and are worth 


е» — 
(и) It is easier to'feed them in the houses, as they 


must be fed with hay and roots zn the winter. 
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"A pound ог dead out the grass in à wet 
winter, and so they would\prevent it from growing again. 

refer to а well-known fact which at least some of the class 
already know. Cows always give less milk after ‘a cold 
night; and the supply is less when they are first 
turned out in the early spring. = 

In this way lead to the point that warmth is wanted 
to enakle the cow to give plenty of milk, The farmer 
takes care that they are kept warm. 

Refer in this connection to the position of the cow-hause, | 

It is well sheltered by other buildings, by the ricks 
or by a wall. Cold winds cannot enter it, 


. HT. Tae Capr-itovsg 


1. What do we call the young of the cow? А calf, 
(Zlural, calves.) . в 

What does the farmer doawith them? He keeps 
some of them for stock; the rest are killed for food, 

Pass round now to the calf-house. Open. the door quietl, 
and take the children in, ore prolally the calves aye there. 

Notice the form of this house. 

A raised wooden floor or stage, sloping slightly, runs 
along the wall. In front arê upright bars of wood, some 
of which are easily taken out. The calves are fastenedy 
or tied up close to a fixed bar. 

Fvery boy knows that they are pul cin this place, to “be | 
fatted for, the butcher, 4 thë calves are not. put on this 
stage. x < . 

Why are these kept here ? 


ГА 


2. Refer to baby at home.” П is Jat and chubby—mother 
tukes great care of it. But a time comes when baby begins to 
lose some of its fatness. я 2 

When is that?  Wheit it begins to run about. 

What would these young calves do, if they were left 
to themselves? They would run and frisk about, and 
then they would not get fat. a à; 
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The farmer then keeps the ralves tied up here, Re- 
cause he wants them to get fat. 


He places them on this wooden stage to keep them 


froni the damp earth. They must be kept dry and 
warm. | 
Who can tell me what food du farmer gives the calves? 
The children. will readily tell that the young calves | 
live on milk. Zhe men bring milk to them from time to 
time. » 


IV. Tug WrANING-HOUSE 


1. But we said just now that the farmer does not keep 


- all his calves in this heuse. 


Let us see if we can find any rore. 
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eud the way into де Yeung onze. Toll. its name. 


Notice that there ате many Snore calves in this house, and that 
they are not tied up. They can run und Jump about as 
they please. NN 


2. By comparing this with what was seen in the other house, 
it will be easy to deduce thut these are not tief up, because 
the farmer does not want to fatten them. 

He wants them to grow big and strong. They grow 


big and strong by running about. 


How does he feed them? He gives them warmed- 


milk. Sometimes he makes a sort of tea from hay—hay- 
tea he calls it—and puts this with the milk. 
By and by, when they are strong enough, he will turn 
them out into “ће fields. с a 
What will they have to eat then? "They will then be 
»ble to eat grass like their mothers. 


SUMMARY ОЕ THE LESSON 
‚ 
1. The cows are kept ii the cow-house all the winter. 
2. There are stalls in thé cow-house. Each stall has room 
for two cows. Д 
3. There is no manger or Пау-гаек, The hay is put on the 
ground ; the other food in tubs. n 
4. There is a water-trough. — It is kept full of water, 
5. The stalls have a wooden floor, Cows do not get a straw 
bed. v € 
6. The cow-house must be open; the,cows must have plenty 
of fresh air. g 


Lesson XIV Ф) 
THE 'FOLD-YARD' 
Tun sketch (on page 58) is a rough plan of Temple 


Bruer Farm, war Gra^tham. Lincolnshire, which, togefher 


| 
| 
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with several others in that district, vas recently visite. by 
the author in connection with this work. * 


. Tt isa large arable farm with very little pasture land. 
Hence’ cows are not kept for dairy purposes, and there 
are NO cow-houses properly so called. > 


The teacher’ in such a district would of course take his 
children to see this class of farm, and afterwards compare and 
contrast it in school with the one described in Lesson XIV a. 

LI 


o LI 
~ ° L KIND or BUILDING 


1. Among the first. attractions for the children on entering 

the farm-yard would naturally be the row of large square 

: enclosures, sometimes on one side of the yard only, sometimes 

on both, " : n 

These are commonly known as tite Fold-yards; but 

in Lincolnshire and the North they are also called Crew- 

yards. 

` Lead the children up to the great gate, which opens info. one 

of them. Notice that the place is full of animals—not only 
cattle but sometimes pigs as well. 


у 2. Ewplain the meaning of the name:—It is called the 
Fold-yard, because the animals are enclosed or folded 
in it; it is also known as the crew-yard, because they 
live together there as à crew or a happy family. 


3. Notice next the enclosure itself. It is surrounded by a 
wall aboue five feet high, and is sometimes roofed іп, 
sometimes left open to the ir. - 

The crew-yards at Temple Bruer are open above, but those of 
several neighbouring farms “ате covered with а roof. The 
roofed yards are ‘considered best in every way. 

In the open yards there is always a lean-to shelter 
running along one of the walls, where the cattle may get 
under cover in bad weather, 

VOL. I. R.S. G 
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П. CATTLE NOT TIED UP à 


The children have already noticed, of course, that the 
wie dn these houses are not tied up in one place, as ‘the horses 
are in their stalls in the stable. 

Some of {hem are moving about, some are lying 
down, and sone аге feeding ; but they are all free to 
й wherever they please in the crew-yard. 


Note, too, how thickly the yard is littered with 
» iau erer where: 
Lead the children to tell what this straw is, and where it 
comes from. 
It is the stalk of the corn, The farmer grows аи. босс с 


` 


AN OPEN FOLD-YARD. 


of corn on his land. He has abundance of straw for 
all his purposes. He gives his horses straw for their 
beds, and he throws* down straw as litter for the 
cattle in these fold-yards. 2 


n 
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uncovered fold-yard, with itsvhick deep litter of straw, is known 
as the straw-yard. 


o 


3. Notice in the next place how the feet of the animale 
sink in af every step as they move across ie fold-yard. 
Explain the meaning of this : 

When the cattle were first put into vn yard, the 
floor was well littered down with straw, but after a 
time the straw became covered thick and deep with the 


dung from the animals. Then more straw was thrown ° 


down, only to be again covered up with durg as 
before. So it will go on till the cattle are removed. and 
the place has to be cleaned out. 


e 


4. Tell that thé animals in these yards do the farmer an’ 


immense service, by treading out anil breaking up this 
straw in the dung as they move about. The straw and 
the dung together make a most valuable manure for 
the land. 

Notice too that the place (especially in the covered y sardi 
does not get sloppy, for all thecliquid is carried away 
along a gutter into a great tank placed on purpose to 
receive it. This too makes valuable manure. 

In the class lesson on the cow-houses of the pasture far. n 


(Lesson XIVa), which is to follow this, the teacher would of 


course make the abundanóe of straw on the опе hand and 


the scarcity of it on the other thy chief point of contrast. , 


N.B.—As а matter of fact, the lack of straw ic not felt on 
those pasture farms, so farsas the manure is concerned, for 
straw would be of little service on grass land, as it 
could not return to the soil what kad been taken out of it. This, 
however, is no part of our present scope: It is advisable to 
leave the matter at present, as it will be referred to again in a 
later stage in connection with manures 


plain that in тапу parts of the country the open or 
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ПІ. Foop AND WATER 


‚1. Gall attention in the next place to the great feeding- 
tub that stands in the middle of the fold-yard, and then to the 
long stone trough which runs the whole length f the yard 


on one side, ^s. 
* 


THE FEEDING CRIB—OR TUMBREL. 


The tub is commonly known as the crib; but in 
Lincolnshire it is more often called a tumbrel. 

The food for the cattle is placed in the crib or 
tumbrel, 4nd also in the trough. 


2, Let the children take some of this food in their hands, 
and. examine it for themselves. 

It consists of chaff (that is, chopped hay) and 
mangels or swedes, also cut up small. 

The farmer also gives his cattle oil-cake, meal, and 
cow-cabbage as a change of foor. 


э 
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Zzrplain that this food is cut up and prepared in one of the 


food-houses, and carried do the tumbrel or eri in large 
wicker baskets. 


3. Notice the drinking troughs now, 

In some houses these are placed in the party wall 
between two fold-yards, so that the anir fals on either 
side may use the same trough. 

In others they are placed partly in and partly out 
of the loose-box or stall which stands in one corner of 


the fold-yard. (See Plan of Temple Bruer Farm.) e 


The animal in the stall and those in the yard, can 
always drink when they wish. The trough is kept filled 
with water from a pump. 
™ n 


IV. CATTLE REARED ror Srock 


l. Children are se accustomel everywhere to think of the 
cow as the animal which supplies us with milk, that it cannet 
fail to bea surprise to them to learn that, in these yards anil 
sheds, the cattle are nct kept for milking purposes, 
Tell that all the cattle in these yards are being reared and 
fed for the market, ` 

When they are in a fit cóndition the farmer will sell 
them to the butcher, 


2. In looking through the various yards, the children “will 


see that the animals in one ewlosuré look bigger and older than’ 


those in another, А 

The farmer usually keeps those that are as nearly. as 
possible the same age in the same enclosure. They 
live and feed and grow together. 


3. The young calves, which are meant for stock, 
are put all together in one of the fold-yards. But those 
which are to be fatted for the butcher ‘are placed one 
or two together in small enclostres, where they have 
no room to run about, + А 


Р ЖЕ s 
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1. Jn the Park Farm, Kirtlington, Oxfordshire, 
which was recently visited hy the author, these smull 
calf-houses are placed side by side on a sort of raised 
platform between two fold-yards, 


ә 


V. SHEEP-FOLDS 


`. 

In the 'Теїар1е Bruer Farm, of which a rough plan 
is given (on p. 58), there are some large open yards, 
known as the Sheep-folds, or Lambing-folds. Lincoln. 
-Shire is a famous sheep-breeding district. 2 


^ LASBING ÉOLDS. 


In this, and all sich parts of the country, similar. sheep- 
folds will be found in every farm-yard, and they would be 
especially interesting to the children at this time 
of the year—the lambing season: 

The yard is well littered with straw, and shelters 
are arranged round the walls for the ewes and their lambs, 


“SUMMARY OF THE LESSON 
1. The Fold-yard is à large square yard in which cattle are 
kepi. » 
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2° It is sometimes called the Crew-yard, and the Straw-yard, 
23. It is sometimes roofed in, sometimes open. 

4. The floor is covered with straw; the cattle are not tied 
“р. А 

5. The great feeding-tub in the middle of the yard is ‘called 
the crib, or tumbrel. 

6. The cattle are reared in these yards for thep~narket. 

т. Some farm-yards have sheep-folds where the little Jambs 
are born. 


Lesson XV А 
THE PIGGERY 
Е І. Тнк Рїс-5тү , в 


Tar телф visit should be to the piggery, and of course it will be 
found at the rear of thé other farm-huildings. It is always an 
important part of the arrangement in every farm-yard. 


1. Notice the form of tke buildings. 9 
There is а low shed-like shelter with a wooden 


4 


floor which serves for the bed. Outside this there isa 
small bricked fore-court, with a gutter running down 
the middle of it. In*this fittle yard there is a feeding 
trough, and there is usually a little door through which 
the food is passed into the trough. 

Should there be a large piggery on the farm, the above 
will answer for each sty in it. But sometimes all are under 
one roof, and then there is no real division between the bed and 
the fore-court, except perhapr the mutter. 


| 


4 
| 
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2. In some large piggeries there is a sort of tramway 
with a trolley running through the house, for the purposessf 
carrying the, food for each sty. There are also, as a vule, two 


б 


MANURE 
PIT 


pumps—one for water, and one for whey and buttermilk, 
which are run through a pipe from the*dairy to а large 
tank in the ground, and'pumped up аз they are wanted. ` 

In most cases too there is а meal-house, and a large 
‘tank in which to mix up the food. 

П. PIGS ARE NOT TIED UP 

Why are pigs kept іп?а small sty? To make them 
fat. s 
a Refer to the calves in the calf-house and the weaning-house. 
^ What did we learn from them? We learned that 
animals allowed to ryn about do not get fat. 
~ Why then are the pigs not ей up? 

Show the difficulty sof doing this (а) from the build of 
the animal; (b) from its stubborn, obstinate nature. 

What does the pig do as soon as it has eaten all it 
can? It lies down, and is quiet and content. There is 
no need to tie up a pig. It is kept in a small sty, so 
that it may not have room to rum and jump about. 


a III. Foop ror THE Pres 
1. Evamine the food in one of the hog-tubs, and compare it 
with the food of а horse or a cow. 
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The pig's food is well mixed with water or whey, and 
іѕ-Лорру. It is almost all liquid, like the food of the 
calf. Horses and cows have solid food. Why should the 
pigs food be sloppy ? NE 

An answer to this question may be obtained by reference to 
many pois in the previous lesson, which show that everything 
is done to further the end in view. / 


2. The object of the feeding is to fatten the pigs. 
This sloppy food is found best for a lazy animal like 


the pig, which does nothing but feed and Sleep. М. 


helps to fatten the animal. m 

What is this sloppy food made of? It is made of 
barley-meal or pea-meal, together with a little Indian- 
corn meal, and it is sometimes mixed with water, but 
more often with buttermilk or whey from the dairy. 

Needless to observe, the children in most parts оў the 
country are quite familiar. with whey and buttermilk—they 
know what both the liquids are, and whence they are obtained, 


3. Why do you think the animals are fed on meal? 
Because it fattens them quickly. It is the best food for 
fattening pigs. ^ 

Refer to the usefulness оў, milk as food. Tell that whey 
and buttermilk, which are part of the milk itself, not only help 
to fatten the pigs, but also make them grow big and. strong’ 
They make flesh. The farmer wants his pigs to be fleshy 
as well as fat. 1 a S С 

Promise to explain тоге about this Таа later lesson. 


IV. POSITION OF THE PIGGERY + 


Question the children about е sty itself. 

It is cleaned out once a day ; the gutter keeps it dry. 

Suppose it were not éleaned ‘out ? It would get very 
filthy, and smell very bad. It smells even now. 

Try whether the class can tell that bad smells and dirt are 
not only unpleasant but unhealthy. Jf they cannot 
do so, the teacher must tell ‘hem.> ` 


— 9 жалла дф 
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Why then is the pig-sty often cleaned out ? Because it 
is better for the pig. Even the, pig must be kept as clezn 
as possible, if it is to be healthy. 

+ Refer to the manure-heap in the cow-house, and. so lead the 
children again to tell that the pig-sty, like the manure-heap, 
is kept far away from the farm-house, so that the wind 
may not carry the bad smell to the people who live 
there. It would make them ill. E 

6 SUMMARY OF THE LESSON 
ub Pigs are kept in a small house called a sty. 

22 Pigs а not tied up; but they have only a small yard. 
They cannot run about very far. 

3. The farmer wants 1 gs to grow fat quickly, He feeds 
em with sloppy fopd or swill. xi 

4. Pigs smell very bad. "Their houses are always placed a 
long way from the farm-house. LU 

5. The pig-sty should be eften cheanal out. The pigs can- 
not be healthy in a dirty house. 


Lesson XVI 
THE HAY-BARTON 
AN I. INTRODUCTION 


* e 


1. JF'iyTER will be a good time fo a visit to this part of the 


À far'm-yard, because at this season one or more of the stacks will 


be in cut, qud. probably much reduced. Under these conditions, 
it will be possible to examine the hay in, the middle of the stack. 

On the way lead the children to chat about the hay-making 
in the summer-time, the tise of hay as fodder for the cattle, the 
manner in which the farmer stores it in great stacks till it is 
wanted for use,and so on. 


2. Tell them that weave now going to pay a visit to that 
part of the farm-yard, where the farmer stacks not only 


° 


d t 
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his ‘hay, but also his corn. He calls it the rick-yard ; 
bw the part of it where the hay stacks stand is some- 
times called thehay-barton. We will visit this part first. 

On many farms, and in the same barton, some of the hay is 
stacked in hay-sheds «nd some in ricks, simply according to 
space. This is probably the case in the barton.which is now 
being visited. If so, call attention to the fact, and proceed ;— 


П. Tuk Hay-suep 


' 
Let the children walk round it and examine it. ^ 
It is simply а roof supported upon Strong, high 
poles firmly fixed in the ground. Stout battens, stréteh- 
ing from one pole to the next, are strongly bolted to the 
tops of these uprights, and so keep them in their place. , 
The roof is of corrugated iron, «hd is rounded to 


throw off the rain-water. A shoot runs along the eaves 


of the roof, and on each side à spout leads down one of 
the poles from this shoot into a barrel. 

Call the attention of the children to all this, and the 
inference is clear, that the-furmer’s aim is to keep his hay 
dry. Rain would ruin it. 


HI Tar Hay-rick 


M 

l. Pass on to examine the ricks next, Point out that 
some of the ricks are round, others oblong. Zell that 
this all depends upon the antount Gf space there is to spare, 
They are thatched with haulm, or straw, or reeds. 
The thatch is held firmly in place by split U-shaped 
spars of willow or withy wood driven into the hay. 

Notice that the thatch slopes like the roof of а house; and 
elicit the reason for this. E 

9. Notice too that -— : 

(a) The under part of each stack is cut away near the 
ground, so that the bottom slopes inwards, 


1 The name is common inthe West of England. 
n 


Я 
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(h) The stacks stand either upon a bed of straw-litter, 
or on dry branches of trees (called brarh). э 
This bed is known as the staddle. 


The neat, tidy, upright sides of the ricks should also be 
noted. This is brought about by raking and hand-pulli.g 
while the rick is being made.. Most of ‘the boys will no doubt 
have seen something of it. 


i 
7 ^3. Lastly, ell upon one of the ooys to thrust his hand. into 
the hay from the outside. Не reports that he cannot do it. 
Explain that this is because the hay is pressed together 
very tight. н 
b^ Tt will be an easy matter to elicit from the children that the 
closeness of this part of the ricksis due to the weight of the hay 


„abote. a o 
But in every part of^the rik the hay is pagked quite 
р * as.elose. How do уоцеаесоци& for that ? 
|| Some of the boys have probably been on а rick while it is 


being mace, They will of course remember the farmer's 
| amusing promise to give sizpenbe to the boy who can show the 
print of his boot-nails insthe hay. 

Explain the little joke Snow. The farmer wanted the 
boys to jump as hard as they could on the hay, in order 
to press it down well Their boot-nails would not leave 

Я апу marks'on the hay though, however hard they might 

! 


jump. E 


e 
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Where does he like it pounded most? Round the 
Stes. А 

Tell that the farmer himself, or a trusted Jorm-hand, does 
this. Tt is called making the rick and must be done 
carefully. 


IV. PnorERTIES or Hay 


1. Tube a handful of hay from the outside, awl anvther 
from the inside of the rick. Put a little of cach {йо separate 
basins, fill up with hot water, and stand aside Jor а while. 

Contrive, with the help of one of the Jurm-hands, to get 
some of the meadow flower in ihe bunch from the middle, 
and proceed to gramine the two specimens. А 

That from the outside is very Gry, brittle, and 
hard. It is of à straw colour, and has not much 
smell. * 2 5 

The middle hay is soft, has a greenish, grass- 
like appearance, is full of seeds, and his a sweet 
smell The flower looks almost as fresh as when it wés 
first cut, 


2. Compare this with a cut flower from the garden. The 
flower dries up and withers after a time. "à 
What dries it up? Тһе air. н 
What causes it to wither? The şun. "Ho 
Why then has this floker of¢the hay kept so fresh? 
The sun and the air have not been able to get to.it. 
Why not? Because it was in the middle of the rick. 
^ 
3. Call attention in the ext place to the two basins. - The 
liquor in them is not clear water now. Ji is coloured 
something like tea. ' The hot water has soaked out the 
goodness of the hay, just as the hot water souks out the good- 
ness of the tea, which mother puts into the tea-pot. Notice too 
that the liquor in one basin is darker than that in the other. 
Tell that the farmer cal; thishay-tea. He makes hay-tea 


7 
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to mix with the milk for the young calves. He gives 
them the liquor to drink, but he throws the leaves. airy, 
just as mother throws away the leaves out of the tea-pot. 
‚ The*hot water soaks out the juice of the hay. This 
juice is'the real goodness of the hay. 
o 

1. Suppose this were real tea in these basins. What 
would mother say about them? She would say the 
dark-coloured tea is better and stronger than the other. 

Tell that the farmer says just the same about his hay-tea. 

^ This dark-coloured hay-tea was made from hay from 

the middle of the rick; the other was made from the i 
outside hay. i 

What have we learned from this? We have learned 
that the hay from the middle of a rick^is richer and 
better than that on the outside. It-makes better hay- 
tea, . * 

How else ean we tell the differente? We can tell it 
by its colour, smell, and softness. 

Point out that the hay was all the same when it was first 
put in the rick. Tt has changed since. 

o 


5. Sometimes in cutting a rick a dark streak is exposed. 
Should this be seen in the rick under examination, the teacher 
will hare a good illustration of the ill-effects of letting in the 
vain. The hay in the dark stecak will be partly rotten or 


тоду, and unfit Jor use, 


Now what are the things de farmer must keep from 


` ће hay? The air, безип, and the rain. 


How does he do this? By pressing o» pounding. 
the hay well while the rick is being made, by cutting it 
out and trimming it, and by'provitling a good staddle 
and thatch. : 

N.B.— here is a common error in the country that the hay 
is pounded well. to make it cut more easily. But thas is only 
an attendant circumstance of the true reason. 


z г 
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£ SUMMARY OF THE LESSON 


1. Hay is stacked in hay-sheds and ricks, 

2. The hay must be kept dry. Rain would spoil it. 

3. In making the rick the hay must be pri down well. 
4. The best hay comes from the middle of the rick. 


35: Nó, Good hay is green, full of seeds, sweet to smell, 


ч э, Lesson XVII j | 


y 
THE FARMER’S CORN 


Ecc ы e I. THE CORN-RICKS 


1. Passon now to examine the corn-ricks, Comparing them with 
the hay-stacks close by. 

Point out that they ате alike in shape and thatch, bui differ 
` at the bottom. The 
corn-rick stands upon 
short round pillars, 
to raise it from the 
ground, 

Ask а boy to get an 
ear of corn out of ike 
rick. He has to pull 
ott а straw. The 6orn 
is in the middle; 
the straw is turned sut- + 
wards, 

Refer to the hay-rick. 
The middle was soft 
> —even the seed of the 

hay was soft. 


Examine the corn. 
The grains are hard and dry. Why is this? 
€ 


2. Call attention to the straw. The stalk is really a 
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hollow tube. Blow through it, and you will feel thé air 
coming out of the other end. 

The outside of the straw is hard and shiny, smooth ў 
and dry. Put the straw in hot water now, and leave it. 


3. Tell that in making the rick the farmer does nef press and 
pound it as lose as he does the hay-rick. The sheaves of. 
corn are laid in order, with the ears in the middle, and 
the straw on the outside. 

What then can happen while the rick stands in the 


урт? The air can easily pass through the straws to the 


o 


middle of the rick. The air makes the corn dry and 
hard. А 


4. Point out that, by standing the rick on those short, round 
pillars, the farmer dares ай open space beneath it, and 


^ 


' so the air can also pass up through':the middle of it. 


^ Notice too that this serves to keep the corn off the 
damp ground, and also to*keep rats and mice out of the rick. 
Leal the children to discover another reason for placing the 
cays in the middle of the rick. It prevents the birds 
from carrying off the corn. 


° 

5. Examine the straw that has been lying in the water now, 
and compare it with the hay tha? was similarly treated. The 
straw is not softened; the water is not changed. 
Directly we take it out, the water falls off, leaving the 


stri@y nearly dry. е 


Dip two sticks in wate—ond roughly cut, the other highly 


. polished. Let the children. observe that the water quickly rolls 


off the smooth one, leaving it dry, but soaks into the other. 

Compare ti polished stick with the smooth shiny straw. 
Water readily runs off°straw, because it has a 

smooth, shiny surfaces That is why it is used for 


thatching. 


6. We noticed something else about the straw just now. 
The water in the basin was not changed. There was no 
juice in the straw to be soaked ont. 

VOL. D. R.S. ° H 
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What does that tell us? It tells us that straw is 
nci useful as food for animals. 

What does the farmer do with the straw? He uses it 
to make bedding for them, and then puts it on the 
land for manure. 


П. THRESHING THE Rick 


What must be done before he can get the straw? The 
rick must be threshed. 

It is more than likely that the farmer has been, or will be, 
busy about this time with the work of threshing. 

While it is neither necessary nor desirable at this sloge to 
Jo into the structure and working of the threshing-machine, the 
children should, if possible, see il at work. 

The object of the machine is to separate the grain 
from the ear. : 

They will see for themselves thet, as tre work goes on, the 
grain falls into a sack placed to receive it, while the 
straw is stacked in a rick again, to be taken out as it is 
wanted. ü 

ПІ. THE Barn OR Granary 

1. But what will the farmer do with the grain in those 
sacks? He will put them in the granary. 

The children have already had a peep into this buildingé 
Let them tell what they тете 


mber about it, and then take them 
to see it as it is now. ^ s 


The firs thing they observe is the great heap of corn on 
the floor, and probably they will find one ‘of the farm-hands: at 
work shovelling the corn about with a great broad wooden shovel. 

ЕД 


2. Let one of the boys thrist his hand deep into the heap of 
corn, and keep it there for а few moments, He will tell that 
the corn feels quite warm. 

Now let him place his hand on the lop of the heap. Tt is 
not warm there. ы 

Notice that the man is very carefuls to thoroughly turn 
the corn over. : Е 


П 
П 
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Why is this? The farmer does not want his corn 
to get warm; the man turns it over from time to tins, 
to bring the warm corn from ‘underneath to the top, so 
that it may cool. 


Lead the children to tell, from what they have already 
gees thut ‘the two things necessary to make seeds. grow are 
warmth and moisture. E 

These grains of corn would sprout and grow, if they 
were put іп а warm damp place. But the farmer does 


“not want them to grow. Hence he puts the torn on 


this dry wooglen floor, and the man keeps it turned over 
from“time to time to prevent it from getting warm. 


Point out too that plants want light, as well as warmth 


E moisture, to make them гош, 


When we put seeds in the ground in the spring, they 
sprout and grow in the warm moist sgil, because they аге 
trying to ‘force their way up to the light. Plants 
cannot live, seeds cannot grow in the dark. 

o Now, what did we notice abgut the granary? It is 
quite dark, when the door is shug, for it has no windows 
to let in light. o 

The farmer not only keeps his corn dry, and pre- 
vents it from getting warm, but he also shuts out the 
lht—and all this is to prevent the grains from 
sprouting and growing. 

What will he do^with all this corn in the granary ? 


‚Не will send it to the miller to be ground itito flour. 


» 


= SUMMARY OF THE LESSON 


e 9 
1. ‘Corn, like hay, is stacked in a rick in the гіс 
2. A corn-rick stands tipo» short round pillar 
has a staddle. 
3. The ears are placed in the middle ; the straw outside. 
4, The air passes through the rick and makes the corn dry 
and hard. 


5. When the corn has been ¢hreshed it is stored in the barn. 


yard. 


i hay-rick 
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Lesscn XVIII 
THE MILLER AND HIS WORK 


Provide for illustration—some grains of wheat, aud specimens 
of the different varieties of meal which come from the grain. 
Brown's picture of the interior of the mill, with details of the 
mill-stones, and the dressing machine, and other pictures of the 
windmill and the watermill should he shown. 


° 


I. INTRODUCTION з 
Snow some grains of wheat. The children of course will be at 
once reminded vf the heaps of grain they saw in the granary qt 
the farm. a i 

What does the farmer do with all that wheat? He 
sends it away to the miller, ,„ 

What does the miller do with it? He grinds it into 
flour for making bread. 

Hand round some flor in a saweer, and let the children 
take some of it in their hands and examine it, Lead them to 
tell that it is а very fine powder, like white dust ; that 
it sticks to their hands ; ànd that if they rub it between 
their, fingers it feels very soft and smooth, Й 

Let us find out now how the miller changes the grains 


of wheat into this fine, soft, smooth powder, which wercall 
flour. я 


IL GRINDING тйк Corn 


1. In the mill the work of grinding is done by‘two great 
millstones. ‘These ‘are round and flat, and are placed 
with their flat sides one above the other, just as I might 
place these two pennies? When the mill is at work the 
upper stone moves round and round very rapidly. 

So rapidly does this great mill-stone whirl round and 
round that it would be impossible for the eye to follow it. 

Make a Wack-board sketch -of one of the stones, and’ call 


e 9-2 
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LJ 
attention to the grooves cul in its surface. Tell that the 
sharp edges of these S 
grooves cut up and 
grind .the corn to 
powder, as the top stone 
moves round *on the under 
one. 


2. The grains of wheat 
* are poured, a few at a 
° time, through a hole in 


° the &op storfe, as it whirls 
‘ round, and the whirling movement carries them between? 
. ‘the two to be ground up. ә : 


` Show a picturesof the iterior of the mill. Call attention 


to the hopper, -1 sort of funnel-shaped box placed exactly over 
the hole in the top stone. The wheat is first run into the hopper 
from a sack, and from the bottom of this funnel it drops, little 
by little, hetween the grinding-stonesus it is wanted. 
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3. Point out that the stones themselves are boxed in with a 
~vooden casing, fo prevent the flour from being seattered alout 
and wasted. Explain, too, that the draught of air, caused by 
the rapid whirl of the stone, blows out the flour «s quickly 
as it is ground, so that the millstones never get clogged. 

Excite the curiosity of the children next by reminding them 
that this great millstone is very heavy. A man—eren a very 
strong man—would not be able to keep it moving, and yet it has 
10 spin round very rapidly indeed. Let us see how this is 
dong, а 


2 


ПІ. DrrrERENT KINDS or Minis | 
* L THE WixpAILL.— All the children are of course familiar 


with the windmill. They Кате watched the great sails swinging 


A= 


ass 


5 


5 
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round; they know it is the wind that sends them round. 
Explain now the object of these ggeat moving sails. & 

The wind blows against them and drives them round, 
and аз they swing round on the outside, they move the 
stone itself inside the mill. But it is the wind that 

: Woks T 2? а 
does it all. ғ That is why we call this mill a windmill. 


Elicit from the children that windmills are always placed 
in the open part of the country—usually on a hill. 

Why got in a low-lying valley? Because the sails 
frould not catch the breeze there. 

What happens when there is no wind? The sails 
hang still. . 
. What does that mean? It means that the work in the 
mill is stopped. , If the» sails are still, the millstone 
is still too. А 


> 


2. THE WATER-MILL Ash the children whether they kow 


of «any other sort of mill. There is most likely a water-mill 
close hy. Lead them to talle about it, and especially about its 
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chief feuture—the great wheel on the outside. Zhe 
teicher of course is familiar with the mill in question. It may 
have an overshot or an undershot wheel, and his description 
must vary accordingly. In either case the working of the wheel, 
and the purpose of the mill-dam, fo keep up a constant 
head of water, would be best explained in the course of one of the 
out-door rambles. — If that were done, it would be an easy matter 
to elicit ihe facts from the children themselves now in class. 


It is the force of the running stream which moves this 
great wheel. Water, not wind, does the work in this 
case. Hence we call this a water-mill. G é 

Point out that when once the wheel on the outside is set in 
motion, it sends the millstone inside the mill whirling round, 
and so the work of grinding the сора can o. on. 3 

What must happen to such a mill in the dry summer 
weather, when there is very little water in the stream ? 


What again must happen in the winter when the 
stream is frozen over ? 


3. THE STEAM-MILL.—>Tell that most mills are now workel 
by steam. The great steary-engines work on, night and day 
without stopping, as long as they art wanted, 

These mills are better than either wind-mills or water- 
mills. Why? 


" 
IV. Dressing THE MEAL t 


1. Show specimens of whote-meal, fine whites, seconds 
or households, pollard, and bran. Explain that all these 


[Lome from tke grains of wheat. Leave the names for the 
present. 


The ground wheat, hich falls away from the millstcnes, 
is not flour like this in the saycer. It is coarse, brown- 
looking stuff like that which I showed you just now. The 
miller calls it meal, and because it contains the whole of 
the grain he also calls it whole-meal. ‘Take some of it in 
your hand, and see if you can téll me the difference 
between it and the fine white four. 


Pd 


. poliard 
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E 
Lead the children in this way to pick out the coarse scaly 
particles of the meal. They cannot Jind any of these in tre 
white flour. That is very fine, soft, and smooth. Yet all flour : 
was af first coarse like this meal. 


2. What ‘would be a good way to get the fine flour from 
this coarse meal? We might sift it. 

Well, that is exactly what the miller does. The most 
important part of his work begins when the millstones 
have groimd up the grain into coarse meal like this. He 
calls it dressing the meal, and this dressing gives him 
diffesent qualities of flour, such as finest whites, seconds 
or households, and a third or coarser kind still, known as к 


tailings. The coarse, brown, scaly particles are separ- 
ated out from the flour by his sifting, and are called 
and bran. » Bran is the coarsest part of all. 

Show the specimens as they are described, and lastly proceed 
їо examine the pollard and bran. А 

Lead the children, by their own observation of she specimens, . 
side by side with the grain itself, to the conclusion that these 
coarse, brown, flat particles of pollard and bran must be 
pieces of the outside skin of the wheat. Tell the 
difference between the two. З 


3. Describe briefly the dressing machine. / is a sort of 
long barrel, covered with gauze. The first, or upper part 
of it, is a very fine gauze made of silk; the rest is made 
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of Wire, with coarser and coarser meshes towards the lower 
púrt. a 
A long spindle-brush runs through the middle of the 
barrel from end to end, and the barrel itself is placed in ‘a 
slanting position. Both barrel and brush are made to 
revolve very fast. А 


4. When the meal is poured in at the top, the revolving brush 
sweeps it through the meshes of the sieve. Only the finest 
flour fells through first. Why? e 


This is caught in a large bin placed below, and then the ` 


seconds or households follow through the courser meshes 
“which come next. The tailings fall through а still courser 
part lower down.; the pollard goes next ; and so at the lowest 
end nothing is left but the bran. ` е 


5. Close the lesson hy eliciting from thie class the various uses 
to which these products of the grain are put. 

Most of our bread is made of seconds or houscholds 
flour. This makes better bread than the very fire 
flour. а 

Whole-meal bread is made ofthe meal just as it leaves 
the millstones. It is not sifted ; it makes brown bread. 
This is very good to eat. Р 

The very finest white flour is best for making pastry. 

The children all know that"the farmer uses bran and pollard 
Sor feeding his cattle, pigs, айй poultry. © 

е 


. SUMMARY ОЕ THE LESSON 


1. Corn is ground into flour in a mill by the miller. 

2. There are wind-mills, water-mills, and steam-mills, - 

3. The whole-meal which comes from the corn must be 
sifted or d d. д 


4, It is sifted into fine whites, seconds, tailings, pollard, and 
bran. 
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1 
» LESSONS ON THE SEASONS 


Lesson XIX E 
WINTER s 


‚ Cndose a typical day during a spell of hard frost in mid- 
: inter forthe lesson, so that the children may have ardund them 
on every side,all the phenomena, which are being dealt with by 
the Pacher. 
А Some time during the morning prepare а freezing mixture’ 
with equal quantities of grushed ice and salt—enough to 
| fill a good-sized boll. ` Then fill a glass flask with water, stand 
it in*the bowl, and pile the freezing mixture close all round it. 
Let all this be prepared {n the presence of the class, so tiat 
when the lesson comes they may remember what they saw 
teacher do. Say nothing whatever about it for the present, how- 
avr. The water will take about tew or fifteen minutes to freeze. 
. LI 
І. IcE 15% Ѕомр WATER 


p.—Commence by placing 


1. WATER FREEZES wirn Cor 
and let them tell what 


The bowl on the table before the class, 


they saw done with it. 

Yow saw me fill*the,flask with water. Let us take it 
out of the bowl now, and exainine it. 

` The flask has most likely burst in the freezing. If so some 
of the ice will be seen protruding through the split. But if th, 
is not already burst, break it agd show the lump of solid ice 
inside exactly the shape of the vessel itself. 

2. What has happenéd? The water in the flask is 


no longer a liquid. It will not flow about. It has 
changed into ice, and ice is à solid. | | 
What has made it change ? Thé cold mixture of ice 


and salt in the bowl. © 9 


a 
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Let one of the boys thrust his hand into the middle of the 
Freezing mixture. He of course finds it very, very cold. He 
does not keep it there long. ' 

Tell that liquid water always changes into solid water, when 
it is very cold. Ne say the water freezes, and the solid 
frozen water is called ice. А 


ё 


3. Lead the children to tell that the puddles of water in the 
roadway are now changed into ice, and that the ponds and 
ditches everywhere are covered with a thick sheet of ice— tick 


and strong enough to bear ever so many people oi it skating © 


and sliding. The cold has done it all. e 


4. Remind the children that if we stand a basin of water 
out of doors now for а very short time, we are sure to Jind it 
frozen into a lump of ісе whert’we look for it. д 

Lead them to telt how the wind seems to nip and bite their 
hands and faces as they run along. to schéol. 

The wind is only the moving air. The air itself is 
bitterly cold now. It is the cold air that makes the 
water cold, and when water gets very cold it freezes into 
solid ice. й 


e 


5. Call attention to the icicles hanging from the window- 
ledges and the trees. Tell thai the air is so cold that this water 
changed into solid ice as it was falling, and so we find 
these long sharp spikes of ire hanging from the trees and ledges: 


Й 
7 r 


П. Frost, 


Snow, HAIL 


1. THE EARTH FREEZES.— Point out that although it is 
cold everywhere, boys and girls must not huddle voünd the fire 
all day. There is plenty of fim to be got out of a winter's day. 
A good brisk rum, some sliding onsthe ice, and a tussle at 
snowballing, will really mike them warmer than they could be 
by sitting over the fire. А 

Suppose we put оп our hats and coats now, and go for 
arun. It will do us good, and we shall be able to learn 
something as we go along, 2 d 


+ 


у” 


=ч» 


frozen, айа in freezing i 
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QAO the children into а sharp trot aud call attention 10 the 
ringing clatter of their feet o» the ground as they run. . 
Our feet do not always make this ringing sound as кё > 
run along. What does it mean ? 
Remiiud the children that the earth is porous—full of 
holes or peres—and that the water which falls onthe ground 


soaks into these pores. Zhare is always water in the earth. 


3. This water in the pores of the earth, like all ‘the rest 
of the water everywhere, is so cold now that it has 
t binds the particles of loose 


earth close together into a hard solid mass—the 
сагы itself is frozen hard; it is the hard frozen ground 


which makes that ringing sound as we run. 


` p Fmosr.—Cudl attent¥on next to the white coating 


` which sparkles on the branches and twigs of the trees, 


and on every ledgé and wall. he, trees look as if they 
had been sprinkled with glistening powdered white sugar from 
a pepper-box. We call this frost. Let us see what it is. 
o Remind the children that there 45 always some vapour in 
the air—that the air holds little drops of vapour in its pores, 
just as the earth holds littlelrops of water. 


3. The air is so cold now that the vapour in it freezes, 
And settles on everything in the shape of frost. Let the 
children examine the little spikelets of frost for themselves. 

“Remind them too «f the beautiful pictures they see on 


` the window-panes, when they first look out in the morning. 


These are all. the work of Jack Prost. They are formed of the 
frozen vapour in the air. М 
1. Syow.—This thought will naturally lead the teacher 


to notice the clouds neat. „ 

Elicit from the class tha?:— 

(a) The clouds are immense masses of vapour piled 
up heap upon Keap in the sky. 

(b) When the little particles of this vapour run together, 
they form drops of water. 


a 
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(c) These drops of water, being heavier than the air, fall 
to the ground as rain. 


o 

2. Tell that when the air near the clouds is very cold indeed, the 
vapour in them does nol change into drops of water. Vt freezes 
at once, ава this frozen vapour falls to the ground аз 
snow. ? 

The wind is probably in the north. Tell that the north 
wind is always а bitterly cold опе, and remind the children of 
the lines -— Ы 

о The north wind doth blow o 


e 
And we shall have snow. 


З. Leud them to describe the loose, light, feathery snow- 
flakes, Hxplain that in the clowls this water-vapour is mixed- 
with air, «nd that when the vapor gets frozen, it is the air 
in it which gives the snow its white colour and loose 
feathery appearance, Show a drawing of the snow-flakes, 


as they appear under the microscope. Compare the falling 
snow with the falling rain, ° 

Notice too that the vain, as it falls, runs away along 
the ground; the snow lies where it falls, and covers 
the ground. Why? Snow is not a liquid. 

What causes the snow to go away at last ? It melts 
into water; water is a liquid and it flows алу. 

The struggling sun may ly thistime have had its effect on some 


tT —M 
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of the frosty ledges, and on some of the icicles hanging fron? the 
trees. If so call attention to this, and let it answer the question. 


° Р А us 
Нали, Дехи, tell that it is sometimes so cold up in the 


sky that “the rain-drops freeze as they fall They reach 
the ground, not as drops of water, but as little roynd balls 
ofice. Meal! them hail. : 

At this time of the year, you see, we find the water 
frozen, the earth frozen, the vapour of the air frozen, 
the clouds in the sky frozen, and sometimes the rain- 
. ^ ON drops, asethey fall from the clouds, frozen. Lk is all 

S"bBcause the air around us is bitterly cold. We say the 

: weather is*cold. 

-A What name do we give to this part of the year? We 


all it winter. * 
Ы о 


° 
ПІ. Тик GARDENS IN WANTER 
Put the children {0 anothty smart tret now to prevent than 
rom. feeling the.cold, and when the trot has slowed down again 
into a walk, as of course it will, turn the conversation to the 
garden at home. т 


1. What is the garden, like fow? It is quite bare; 
there are no flowers. x 
. What has become of them? They are dead; the winter 
Írost has killed them. 
Well, the winter frost has killed many of them. But 
the roots of others ате still alive in the ground, although 
= the fops have died down. By*and by, when aH the frost 
and cold are over, néw:plants will grow up from these 
roots. Such plants are not dead; they are resting 
4 during the winter. 


> LI 
2. It would be well to take the first opportunity, affer the return 
to school, of digging up some*resting root or underground stem, 
for the children to extmine. 
For the preséit lead them on to think about trees and bushes, 
These do not die down to the g?ound. Their hard 
woody stems stand all through the winter. 
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Notice the condition of the trees, shrubs, and bushes every- 
where. They are all bare. Their leaves are all gone. Erven the 
clumps of bramble here and thére are bare twigs and nothing olse. 


3. As the walk continues endeavour to stumble accidentally 
across some ivy, laurel, or holly. 

What does this:mean? These are the "only green 
plants we have seen—they have green leaves all through 
the winter. 

Tell that these plants are called evergreens, because ¢hey 
are alweys green. The old leaves do not fall of antil the - 
new ones come. Say a word or two about Chrislmüs" 
decorations, and the red berries on the holly, ud. promise to 
“deal more fully with these plants later оп. 


IV. Тнк FARM IN WINTER 


ol. Lead the children back by way of the farm. As they cross 
over the meadows, notic that there*is not a single cow to be 
seen. * 

Where are the cows now? They are shut up in the 
cow-house or byre at tlie farm. They are never left out 
in the open fields througk the winter. 

But what do we see in the next field ? They are sheep. 
Sheep live out of doors ай through the year. 

Call attention to their full-grown fleeces. These thick 
coats keep them from the cold, and the farmers man 
fills their feeding-troughs with plenty of corn und cut stbedes_ 
twice а day, so that they máy have enough to eat. He also 
gives them some hay in the hay-rack whith stands close by. 


3. Turn. off now into the ploughed fields. he soil is 
Jrozen hard. "here ате no^crops growing here. 

What does the farmer do all this time? Are he and 
all his men idle through the wifiter ? 

The party may possibly meet some of’ the heavy lumbering 
putts or manure carts laden with manure, and this will 
answer the question. ° . 


During the winter, when the weather is not too sevére, 


€ 


"»LES XX SPRING (WORK IN THE FIELDS) 113 


the farmer is busy hauling or carting manure to 
spread on the land to make his crops grow by and by. 
eo. Xel that besides this there is always plenty to do in and ~ 
around the farm-yard itself. Lead the children to think of the 
animals that hare to be attended to, fed, and kept clean. 
What with all this, and the milking and butter- 
making, the farm is a busy place even in the winter 
time. 2 


z SUMMARY OF THE LESSON 5 
` 91 Cold changes water into solid ice. We say the water 
freezes, 
2. When water freezes in the pores of the earth, the earth ^ 
itself becomes frozen hard. 
73. The vapour freezes in ttle spikes of frost? 
4. The vapour in the clouds freezes, ands falls as snow. 
5. When the rain-drops freeze as they fall we get hail. 


6. Plants rest during winter. 


ы Lesson ХХ 
SPRING (WORK IN THE FIELDS) 


» The teacher should be provided with Brown’s pictures of 
ploughing, harrowing, and drilling (with details of the plough, 
etc)» A garden hoe and a rake should also be at hand. 


LA Busy Tie 


1. Arrer the break up of the frost and the disappearance of the 
snow, the tdacher would do well to prepare for this lesson ly 
encouraging the children at eveiy opportunity to observe for 
themselves the changes going on around them, and to make their 
simple reports to him from time to tiñe about what they see. 

One of the first things to strike them would be that father 
is beginning to be busy in the garden again. Lead 
them to talk about this, and to tell of the kind of work they see 
him doing. * ; 


VOL. I. R.S. I 
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3. Then too they see the farm hands are equally busy in 

the fields. It is important that they should observe for them- 

~~ selves (under the teachers guidance as far as possible) the 

various operations that are taking place in the Jields at this time 

of the year. As these, however, are not all going on at the 

same time; but follow each other in their naturql order, it will 

be necessary to make more than one visit to the Jields for this 
purpose: 


3. The lesson itself would be best timed to take place early 
in Apvil, when it would be an easy matter, with the help. 
of some good pictures, to deal in class with the various’ 
observations made out of doors, « 

Commence the lesson by leading the children to tell briefly 
what they can of the gardens, Jields, and trees, as they see them 
to-day. ‹ 

What a change from their bare dead winter appearance. 

* First the frost and snow left us. Then everything 
around us began to spring up into new life, and has been 
growing ever since. That is why we call this season of 
the year the Spring. When Spring comes it is time for 
man to be busy in the gardens and fields, for he must do 
his part. L 

Let us think now abous some of the work that man 


does in the Spring. " 


" 
IL PLOUGHING, 


1. Show the picture of tht ploughman at work, and proceed 
to elicit from the children all they tan’ tell about it from their 
previous observations, 

The plough does the same work in the farmer's fields 


as the spade does in “the garden. It digs or turns up 
the soil. ө 


^ 6 
2. They know from what they have seen that digging with 
the spade is hard work, and takes а long time.” Point out that 
it would take a great number of men several weeks 
to dig one of the farmer’s big fields all over, and then 
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remind them that he has many such fields. Digging 
with the spade would never do for him. 


= = 


3. Call attention to the ploughshare. The children of 
course know that it is this part of the plough which does the 
work of cutting through > 
the soil, and turning it, 
up.' Notice its sharp cut- 
ting-point and edges. 

s- Tell that it is made of 
steel, and is always kept clean and bright. Why? 

Tt is hard work ofor the horses to draw the plough, 
because they have to puil the-steel share through the 


- soil. 


The ploughman walks behind with the .reins in his 
hands to ‘guide the horses, and keep the point of the 
ploughshare well in the soi ° 


4. Explain that some farmers hate a very large extent of land 


to plough, and they find that even powerful horses cannot 
do the work quickly enough. They use a steam-engine instead 


1 This will be sufficient for the present. "The plough will be more 


^ fully described in а later stage. © 5 
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of horses to draw the plough. A steam-engine can do as much 
work as many horses; it is able to plough much more 
3 “Тала їп the same time. Some of the children may пате 
seen the steam-plough at work. Assist them to describe at шуу. 


5. Now, last of all, let us see why it is so important to 
have the soil turned up, if we want anything то grow in it. 

You will say at once that the digging or ploughing 
breaks up the soil and makes it soft. So it does, and 
the soil must be soft, or the young roots of the plaints 
cannot make their way down into it. & 7, 

But besides this it is important to bring, the soil to 
the surface, so that the sun, and the air, and the "rain 
may act upon it—otherwise nothing would grow in it. 
We shall learn more of this by,and by. 


ПІ. HARROWING 


1. Show the picture, and lead the children to describe the 


` 


implement. The zigzag seed harrow is the one chosen 
here, as that is the one usually employed on arable land, the ^ 


E 
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в 
chain harrow being mostly used on pasture land. Л 
shenld be remembered, however, that this is sometimes reversed, 
i.e. rable land is sometimes chain-harrowed, and pasture land i 
tooth-harrowed. 


Notice that the implement consists of а heavy iron 
frame, /o witch rows of straight, pointed, iron teeth 
or tines are fixed. The implement has no wheels. It 
rests upon the points of these tines, and the weight of 
the^heavy iron frame presses them into the ground. 

29 The implement is drawn by horses, and as ‘ho two 
tines follow, the same track, the big clods of earth are 
dragged along by them, and rubbed "and knocked about 
till they break up and crumble into fine soil. 

°. The children will readily connect the work ofsthis implement 


_ with the work done ty the common garden rake. 


In each case the ghject is to break up the soil fine, and 
make it level. We call this a light-seed-harrow. 


3. Explain that in some heavy lands the harrow is not able 


_ - 1 
eto break up the clods or lumps of earth. Another implement 


` called а clod-crusher is usec’ for this purpose. 
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Show а picture of this implement, aul tell how it is used. 
. The great heavy roller easily breaks up the hardest 
clods of earth with its rows of iron teeth. 


IV. SOWING THE SEED, 


1. Show the picture of the drill, and as before assist? the 
children to describe it. 

It is a large oblong box on two wheels, and is drawn 
by а horse. The box itself is called the hopper: it cen- 
tains the seed which is to be sown. 

A number of tubes or spouts, at equal distances 
apart, lead from the bottom of the hopper to the ground, 


2. At the lower front/end of each spout is fixed : 
curved knife or coulter, the point of which dips below 
the end of the spout. ^ 

After pointing all this out on the picture, tell that as the 
drill, filled with seed, moves across the harrowed field, the 
coulter cuts a little groove in the soil, and the seeds 
fall into this groove from the spout, one or two ata time. ` 
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3. Elicit that with this implement the seed is sowh in 
long straight rows. The farmer's crops always grow in 
long straight rows, because he sows the seed with a drill. 

[> ‘ompare this with the old-fashioned way in which seeds are 
often sown broad-cast in. the garden. Perhaps some of the 
children have seen father sow an onion bed in this way. 


thy..Lead them to tell of the work of thinning out such a 
bed. 

“Why is it necessary to thin out the bed? Some of the 
young plants must be pulled up to make room ‘for the 
others to grow. Plants must have room to grow, or 
they choke one another. я 
, Show the advantage of drilling the seed. Drilled seeds do 
not require to be thinned out when they spring up, 
. because the seeds fall from the spout one or two at a 

time. The young,plants are never too thick on the 


ground. 


о. 


_ 5, Elicit, or tell if necessary that, after the seed is drilled 
Ф, the ground is again harrowed, end then rolled. 

What does father do after he has sown the seeds in the 
garden? Не rakes the Beds over with the rake. 

Why does he do this ? To cover the seeds with the 
soil. 
In this way lead the children to discover for themselves the 
теаўов for this second, harrowing., The seed must be covered 
lightly with the soil. ° 

* Tell that оп heavy lands а light roller is used instead of the 
harrow to press the seeds into the soil. 
° 


V. Нбкхв` 


1. Pass on next to thiuz of the weeds that spring up and 


grow with the young plants. = 
Weeds must not be allowed to grow, or they will rob 
, the young plants of food, light; and air, and soon 
> choke and kill them. 
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How does father get rid of weeds in the garden? He 
cuts them up with a hoe. | А 
> Show the common garden hoe, aud tell that it is sometimes 
used in the fields. Most of the work, however, is done with the 

horse-hoe. Describe it and show a picture of one. 


2. The horse-hoe consists of an iron “frame with 
three от more long curved tines fixed to it. Much 
tine has a pointed shoe-like knife at the end of it. 


e 


The implement has one small wheel in front (a very 
large one has two wheels), and it is drawn by a horse. 
The shoe-like knives cut "through the weeds and root 
them up. ; 
Show that such an implement could not be used on land 
sown broad-cast. А & е 
‘ [3 


á 


SUMMARY OF THE LESSON, 


» Ll Spring îs the growing season of the year. „lt makes 
people busy in the fields and gardens, li 
2. The soil must be ploughed so that the sun, the air,-and 
the rain may act upon it, с af 
3. The harrow breaks up the hig clods of earth into fine soil. 
4. The drill sows the seed in long straight rows. The young 
plants are never too thick on the ground. 
5. Plants are hoed &o get rid of weeds, which would kill . 


them. Р 
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1 Lesson XXI 
Ky i SPRING (A RAMBLE) 
wuld le АП to follow up the teaching of the last lesson, if 


| : possibi?, by taking the children for a ramble a few days later— 


thah is, about the middle of April. 


` 


ы I. TREES BEGIN ТО Вор 


4 E chil attention on the way to the hedgerows and trees. 
. When we saw them in the winter-time they were quite 
bare—all their leaves weve gone. They are now green 
"^ ^ once more. The new leaves have come. 
Cut off a twig frois Ene of the later trees, which has not yet 
‚ broken out in full leaf, and let the шю examine it for 
themselves. 
Call attention to the little pale- -green knobs on it. 
Notice that each of these little gréen knobs is covered up with 
а sort of ‘shell or case ;, that the knob swells up bigger and 
higger, till at last the outer case splits and falls off. 
Notice tov that there is a sticky substance all over the little 
niob and its case. 
Take another twig now in whih the growth is more advanced. 
t #0  .Thé little green kaobs on tkis one have opened, and 
| spread out. to form leaves. ^ We call these little green 
_ knobs the leaf-buds. It is the warm sun that aken 
them grow, and open out to form leaves. = 
n 


dio um 


IL Tur FIELDS ARE ‘GREEN 


Notice the farmers fields “next. 

The meadow-lands, where we saw the men car ting and 
laying down manure in the winter-time, are now green 
„with “the new young grass. This will give a fine hay- 


" ' erop by and by. з x 
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The other field farther on looks green too, but it is not 
green all over like the meadow. As we get nearer we 
see that the little green plants in it stretch in long 
lines or rows, a few inches apart, from one end of the 
field to the other. 

Етатійе these litile plants more closely. They look just, 
like grass. : | 

Elicits that they are not common grass like the grass iù the 
meadows ; they are little wheat plants. 

The grains of wheat, which the farmer drilled in ‘the 


soil, have sprung up into these little green plants, 7 


that look like blades of common grass. 

Explain that this field was ploughed and sown be- 
fore the winter frost came. The farmer sows most 
of his corn then. c ; 


ПІ. Wirp FLOWERS or ' Sprinc 


The children will not be long before they are attracted by the 
wild flowers which they meet with on the way. Let them 
disperse themselves in vartous directions, and gather whatever 
Jlowers they can jind—in the meadows, by the hedgerows, 
and round the margin of the wood or coppice. 

The flowers available юй to. some extent depend upon the 
locality, but in most woods the violet, primrose, wood- 
anemone or wind-flower; periwinkle, yellow dead- 
nettle, blue-bell, and daffodil are plentiful enough about 
this time,-as are also thé cowslip, daisy, coltsfoot, 
and lesser celandine, or pile-wort, in the meadows and on 

„the banks. % 

On their return takea few of the characteristic flowers, and 
compare them one with another in œ simple way, as to form, 
colour, size, and perfume. This, of course, must he dime 
without any attempt at naming the various parts, for they know 
very little of the nature of the flower yet. The one object should 


be to awaken in the children а, Spirit of inquiry, and a 


love for all the common things they see around them. 
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Ti will be sufficient for the present to deal with such well- 
known jlowers as the primrose, violet, daisy, daffodil, and 
"wild hyacinth (blue-bell). 

1. Tug PnixnosE.—Commence with this, aud let the 
children tell exactly where they found it—usually on a bank 
ór xound the margin of the wood. М 

Dissect the flower carefully and point out :— J 

(a) The little cup of green leaves (or rather leaf, for 
it is all ir? one piece) which holds it to the stalk, = 

(^) The five delicate pale-yellow flower-leaves, all 
joined together in the middle, to form a sort of long. 
tube, which rests in the bottom of the green cup. 

. (r) The five little stalks, with a larger one in the 
‚ middle, which stand up in the centre of the сир. 

This is the primrose—the flower of spring. 

2. Tun VioLET.— This was found on a shady bank 
ог in the woods. Notice its rich colour—violet,—and its 
Sweet perfume. e 

roceed to dissect it as before; and show that it has the 
same cup of green leaves, the same five richly- 
coloured flower-leaves, am! the same little stalks 
standing up in the middle. 

Notice, however, that the five green leaves of the cup, and 
thé five flower-leaves are all separate. There is no tube. 
The lower flower-leaf of tnis flower forms а little spur near 
the stalk. „ИР 


—Nolice how 


3. Tif Wirp HYACINTH, or BLUE-BELL. ul 
ther on their 


these little delicate blue flowers hdng on above the о 
stalk, Call attention to their delicious perfume. Compare the 
flower-leaves with those of the other flowers. They are all 
joined together to form а pretty bell; hence their 
name. =e 

+, Elicit that these flowers were gathered in the woods, or 


on some shady bank or hedgerow. 


124 OBJECT LESSONS FOR RURAL SCHOOLS BOOK 1% 


4. Tue DAFFODIL.—A lower of the woods. The children’s 
Daffy-down-dilly. Compare this with the others. Notice 
the six long pointed flower-leaves, with the large deep 
cup in the centre, like a bell. It is a bright yellow 
flower, but the bell is of a brighter, deeper yellow than 
the other parts. 

5. Tun Darsv.—This jlower should be specially -iwiticed 
and dissected, because it is so very unlike any of those which 
have been examined. 


Point out that the yellow disc in the centre really CONSISES w 


of an immense number of tiny little flowers pycked 
close together, on the top of the flower-stalk. 

These little flowers are called the florets. There is a. 
ray of long white florets all round the centre disc. 

The daisy is a meadow flower. Speak of its пате the 
"day's eye.” Ask the children to observe for themselves that, 
as’ evening comes on, ihe long white florets close up round the 
centre disc—the flower shuts its eye at night, but 
opens it next morning. " 

6. Do not omit lo encourage them to be on the constant look-out 
Jor more of these spring flowers from day to day, and instruct 
them where to search for what they want to find. 

In a few weeks the meadows everywhere will be gay with 
buttercups, daisies, und cowslips. The pink ragged 
robin or cuckoo-flower,! the yellow: and purple cóm- 
frey, and the bright golden marsh-marigold, will all 
be in full bloom according to the locatity ; while on almost 
every shady bank will be seen the forget-me-not, woodruff, 
and wild Strawberry. These are a few of the wild. flowers 
of spring, with which the children might easily make themselves 


familiar, with a little help from teacher. 
т o 


1 N.B.—The name *'Cuckoo-flower" seems -to have been given, 
in different parts of the country, almost indiscriminately to a number 
of flowers, because they come with the cuckoo. Thus in one district 
the cuckoo-flower is the marsh-marigold, in another it is the stitch- 
wort, in another the lady's smock, azd in another the ragged robin. 
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IV. THE Cuckoo AND THE SWALLOW 
‚ Уу, 1. Of course it would be almost impossible, at this time of 


the year, to avoid hearing the сту of the cuckoo, in any part of 
the country. 


| = Listen to the well-known notes, and proceed to elicit all the 
S7 S. children can tA. 
| 
| 


Cuekoo is the call or cry of a bird, about twice as 
large as a thrush. We name the bird itself the cuckoo 
from its ery. We often hear the cry, but we seldom see 

{йе bird. ` 
| 27 Why are we always pleased to hear the cuckoo? 
Beeause it tells us that winter is over, and spring is 
d here. We call this bird the bird of spring ; and some- 
M ' times the harbinger of spring. - 

Why don’t we hear the cuckoo in the winter ? 

Tell that this bird" is nok in our cottutry in the cold winter 
time. Tt does not like cold weather. It comes to visit us 
every spring—ubout the middle of April, but it does not 


| stay long, for it always leaveg'us in August. Ji flies 
away then to the warm sunny lands of the south, and stays 

| there till our winter is all over. 

| i+ 3. Call attention to the swifts and swallows on the 


wing. Notice their peculiar jliaht. Tell that these birds 
are also visitors like the cuckoo. They come to us every 
spring—usually arriving? about the second week in 
April, and they stag with us till the middle of Sep- 
tember, when they too leave us for warmer lands in the, 
' south. Bat they always come back when our winter 18 over. 
N.B.— This part of the subject will $e dealt with more fully 
in the next stage. 


m 
| - SUMMARY OF THE LESSON 


. 1. The buds on the trees open infb new leaves in the 
spring. П 


` 
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3. The farmers crops begin to grow, and make the fields 
green. 

3. Wild flowers spring up everywhere. - 

4. The primrose, violet, blue-bell, and daisy are tho first pf 
the wild flowers. us 

5. Thexuckoo and the swallow come back in spring. 


Recapitulate in class with the help of Brown’s pictures 
of (1) ^ The Wild Flowers of Spring”; (2) “The €ickoo 
and Swallows.” 


^ ^ ө 
ANIMALS KEPT ON THE FARM ^*^ 
j Lesson XXII . И 
3 SHEEP AND COWS 


Provide for illustration Brown's pictures of the “Animals 
on the Farm,” a rams head and horns, and details of the feet, 
teeth, and stomachs of the animals. E о 

A specimen cow's horn apd an actual sheep's skull would be 
found most useful, The latter may*he easily prepared by boiling 
the flesh away from asheep’s head, after which the bones 
cleaned and polished. Of course some care is песе 
choosing a perfect specimen, 


In preparation for the lesson it woul be well to direct the 


children to, take careful notice of the sheep and cows in the 


fields, in order that they may be «Ие to follow the teaching 
intelligently Ўкот their own observation. à 


о 
Т. GENERAL APPEARANCE 


1. Show a picture of "the two'animals side by side. Lead 
the children, with the help of the picture and by means of their 
oun observation from day to day, to point out the most obvious 
features of both as foliows -— 


The cow is a big, heavy, thick-set animal, almost. 


— —— 
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as large as a horse. The head is small compared with 
the great bulky body, aud it has а short, thick neck. 
he legs are short, thick, and strong-looking, just fit 
to support the heavy body. Тһе cow has a great bag 
or udder to hold her milk. 


m= 9. After Biciting these points one by one, proceed to com- 
pare the animal with the sheep, telling nothing, of course, but 
what the children fail to observe for themselves. 
The sheep is a much smaller animal ; it is about the 
size of a large dog. Its legs are long and siender, 
not thick agd strong like those of the cow, because they 
have less weight to hold up. 


e П. ‘fur Heap 


i 1. Call attention do the broad, flat forehead, and the 
T square muzzle of the cous and compere it with the head ‘of 
| the sheep, which is rather pointed. 
Notice that both animals have large eyes, which are 
! placed at'the sides of the head and not in front; ears 
that can be raised erect ix an instat; and large 
nostrils, The nostrils of the cow are very large and 
wide open. Ælicit that they ате both timid, gentle 
dreatures—a sheep will begin to bleat and run away if only a 
little child goes near it. 
o : 
- 3. Tell that, as these animals cannot fight, they have only 
‚ their legs to depend upon for safety, if any enemy comes near. 
‘Those large eyes at the sides of the head enable 
j them to 8ге well in every direction; the large, erect 
ears can catch the faintest sound; and the wide- 
open nostrils help them still further by scenting an 
| intruder even at a great ‘distanct. They thus get timely 
| warning if any danger approaches, and are able to make 


off at the top of their speed. А . А 
Lead the children to tell that the añimals in running must 


{ get out of breath, and that they veauire to breathe hard to take , 
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in plenty of air. This will readily suggest another purpose of 
those wide-open nostrils. 


3. Now look at, the picture again, and you will notice 
something on the cow’s head, which, you do not see on 
the sheep's head. ~ 

What do I mean? The cow has horns; the sheep has not. 

This will no doubt lead some of the children to tell that they 
have seen sheep with horns." í 

Show the picture of the vam. „Elicit that this is the male 
Sheep. Call attention to the large twisted horus. Zeplain 
that in some countries the ewes have horns as well as 
the rams, but their horns are never so large and strong ir. 
those of the male sheep. 

Notice that the cow’s 
horns are smooth on the - 
outside; but the horns 
of the sheep are crossed 
with ridges, which give 
them a rough, wrinkled 
appearance. 

Jf а specimen. cow's hórn 
can be obtained, let the chil- 
dren examine it, and discover for themselves thal the smooth out- 
side part is nothing buf a sort of sheath, to cover the hard. . 

‚ bony core inside. ; 
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IIT. THE COVERING ОЕ THE Бору 


1. Notice next the coverings of the two animals. 

The «cow has a thick skin or hide covered with 
short; coarse hair; the sheep has a thick coat of 
wool. Ы 

Point out Же fitness of each covering for the needs of the 
animal. — Sheep require a warm cout, for they are exposed, 
night and day, to all weathers, but the cow is well housed 
all through the winter. 

, > Tell that in some cold northern lands the hair of the 
cow becomes thick and shaggy, almost like coarse 
wool? s 

' 2, Notice next the cow's long tail, with sts thick tuft 
of hair at the ейа. : 

Who has seen the cow on a hot summer day whisking 
her tail in all directions? 2 Why does she do this? s 

Explain that flies and other insects are very troublesome to 
her in hot weather. They settle on her head and neck and body, 
and worry her. Ы 

She uses her long tail with its tuft of hair to 
drive them off. Е 

Point to the short tail of the sheep. Explain that the flies 
sannot get to the skin through that thick cont of wool. 

These animals do not want a long tail to whisk the 

 flie3 off. E ^ 

IV. Tux Feer А 

1. Ask the children to describe, from their own observation, the 

feet of the, cow and the sheep. Lead them to téll that in both 

animals the foot is divided by а deep, cleft down the middle. 

Thes, call attention to the picture, and show that the foot seems 

to be made up of two toes? > s 

The inner surfaces of the two toes fit closely together, 
as though the«foot had been split down the middle. 

Notice next that each toe is encased in a hard, horny 
covering, which we cull a hoof. 

VOLERE —. ys к 
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А 
We call the foot of the cow and the sheep a cloven 
hoof, because it is split in two. The word cloven means 


e c 7 
2. Look now at the' feet 
once more. How many toes 
do you find in thg cow's foot? 
Four; two large ones in front 
and two short ones behind. 
Explain that in walking, *the 
cow never touches the, 
ground with these two 
hinder toes; and then "point 
out that the foot of the sheep has 
also four toes. Tt is in every 
respect like that of the cow; the 
sheep, too, walks on its two front toes. 


3. Examine the under part of the cow's 
foot. Notice the broad tread, wud explain 
that the two toes spread out with the 
weight of the animal in walking. 

Contrast this with the small foot and 
close-fitting toes of the sheep. Point 
out that the cow’s natural home is on the low 
grassy plains and meadows. Its broad 
spreading foot is well fitted for the damn, 
soft soil of the meadows, but *t woucd slip 
about on the smooth surface of the hill. > 
Sheep on the contrary can climb the hills well ; but their small 
eet would sink into the soft soil of low-lying meadows: 


V. HABIT or FERDING 


1. Lead the children in the next place to give their simple 
observations on the way sheep and cows feed. 
They have watched the animals in the fields tear off the grass 


mouthful by mouthful, and swallow it at once. They have Sen 


split in two. f. 
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that after walking about and feeding in this way for some ‘time, 
the animals either lie down or stand quite still, moving their 
* mouths all the while, as if they were chewing. 


Explain that they are really chewing—fhat cows and: 


sheep feed in the same way. 


2. Producg the sheep's skull, or show a picture where the veal 
thing cannot be obtained. 

(ull attention to the broad flat-crowned teeth in the 
back of each jaw. These are the grinders. 


Lead the children themselves "о discover that there are no 
Феб whatever in the front of the upper jaw; and 
explain that the cow's jaw is exactly the same. Tell that, in the 
"place where the teeth would be in the upper jaw, there is a hard 
thick pad of gristle. " 


3. While they are feeding,’these animals collect up tuft 
after tuft of grass With their long flexible tongue and 
lips. The sharp, cutting tecth in the lower jaw then 
hold the grass firmly against. the hard pad in the upper 
jaw, and with a smart jerk’ of the head the little tuft 
is either torn or cut off and swallowed. 

This is the way,in which cows and sheep feed. They 


swallow their food without waiting to chew it first. 


4. Explain that the great difference between these animals and 
others is, that cows and sheep ha ve four stomachs instead of one. 


^ 
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Show a good diagram of this, or sketch the arrangement. on 
the blackboard. 

The grass is swallowed without chewing into a large,’ 
bag, which we call the paunch, or first stomach, and 
the animal goes on collecting it up and swallowing it ‘until 
the paunch is full W hile it lies at rest, the grass is 
passed from the paunch into another and smaller bag, the 
second stomach, which has little hollow cells all round 
its sides, something like a honeycomb. 


The grass collects in little cuds or pellets in these 
hollows, and the euds are then passed ug into 
mouth again, one by one, to be chewed. 


5. This is really what the sheep and cows are doing as 
they lie so quietly on the ground. -Those broad, diet, 
grinding teeth act like the mill: ‘Stones of a mill, and 
crush up the grass. 

Ask the children to watch the cows and йер chewing. They 
will notice that their jaw moves from side to‘side, as 
well as up and down. All chewing animals eat in 
this way. 

After being well chewed the grass is again swallowed, 
but it goes into another bag now—thé third stomach ; 
and from this it passes into › another—the fourth, or true 


stomach, to be digested. This way of eating is called . 


chewing the cud. 
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SUMMARY OF THE LESSON 


А and théir eyes are placed at the sides of the head—not in front. 
ae 2. The sheep has a thick fleece of wool, to fit it to live in 


š the open air all the year round. 
m 3. The cow has а long tail to drive off the flies. Sheep do 
not want a long tail. à 
a 4, Sheep and cows have cloven hoofs. They walk on the 

bow . to front toes. 

. 5. Shé» and cows have no teeth in front of the upper jaw ; 
they have strong grinding teeth behind. 

Р 8. Sheep and cows have four stomachs. They chew the cud. 


| ‚`1. Sheep and cows are timid animals. They have large ears, 
i 
Д 
. 


e 3 
* Lesson XXIII, 
THE HORSE (COMPARED WITH THE DONKEY) (1) 


The teacher should be provided with Brown's pictures of (1) 

{ T othe “Animals on the Farm,” and (2) details of the teeth, mouth, 
and hoofs of the animale Specimens of horse-leather and 

parchment should be shown, and à horse’s bit should be borrowed 


7 оке fur the lesson. " 
sTug children, as usual, should be directed to make their own 
\ А observations from time to time in preparation for the lesson. 
ы o o 
ү“ I. INTRODUCTION à 
" . è ЖР " " 
1. Introduce the picture, calling attention to the horse and 
3 donkey side by side, and commence the lesso by leading the 
i children to tell, with the help, of these, and from their own 
} : ‘sobservation, such points as the following :— 
The horse is a big;strong animal, larger than the 


cow. He is quiet, gentle, obedient, and very sensible; 
he is one of»the most useful of all our domestic animals. 
2. Compare the donkey with the horse in these respects. 
Notice that both have the same general appearance, 
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except that the donkey is smaller than the horse. Tell that 
the donkey is quiet, gentle, ohedient, and sensible too if he is | 
well treated; but some people are very cruel to him, and 
then he often becomes stupid and obstinate. But that 
is not his fault. 


, ~~ 
З. Remind the children that-we do nol eat the flesh of these 
animals, nor do they supply us with mill as the cow does, «+ 

The horse and the donkey are useful as beasts of 
draught and burden. в г ° 

Elicit that there ате several difiere kinds of horses—eart- 
horses, carriage-horses, hunters, «nd race-horses— 
and each is useful in its own way. Explain mare, colt, 
foal, filly. ^ 


c € 


П. Bopy, HEAD, AND NECK 


1. Вор or Bopv.— Turn now to the, picture of the horse, 
and notice the following points, leading the children to discover 
as much as possible for themselves, and telling only where they 


fail :— ж 


The body is long and rounded, with a deep, broad 


\ 


^ of air. 
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ә 
chest, а curved back, and powerful haunches. It is 
. built for strength and endurance. 
+ Picture a horse tugging a heavy load along. It is those 


. powerful haunches that do the work. Notice the hollow 


in the middle of the buck ; it makes an easy and secure 
seat for his rider. 

The horsé is a running animal. He would not be 
able to run, and draw heavy loads, if he had a^narrow 
chest and small lungs. How hard he breathes while run- 
ning. That is to keep his big lungs filled with plenty 


Eicit ad show that the donkey’s body, although 
smaller, is in all these respects like that of the horse. 


2, Тив HEAD aNd NECK.— Lead the children to continue 


their observations -— 
E 


The head is long and somewhat pointed towards 
the muzzle; the jaws are especially long. The neck is 
long and arched, and*its upper edge is covered with hair 
which we call a mane. 

Picture thezhorse and donkey in the field, and lead the 
children to explain the advantage of a long head and 
neck to these grazing animals. Compare them with the cow in 
this respect. E 
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Nole next the difference between the manes of the two 
animals. j 
- The hair of the horse’s mane is long and fine, and 
flows over the neck; that of the donkey is short and 
coarse, and stands up almost like bristles. 


3. Тнк Eyrs.—In both animals the eyes are large 
and are’ placed at the sides of the head, and not in 
front. What do we learn from this about the nature of 
the animals ? ё 
Lead the children to prove from their own observation їйї е 
both the horse and the donkey are timid animals*even in, their РА 
adomestic state. They will quickly take fright and shy, if 
they see anything strange. Show from this the purpose of- 
the blinkers, which they are mate to weaz over their eyes. 


,4 Tue Ears.—The ears of the horse are short, 
erect, and pointed; those of the’ donkey are much 
larger. Both animals are very sharp of hearing; they 
“prick up their ears” at the least sound. All timifl 
animals do so. и : 

A bad-tempered horse throws his ears back. 1 
5. Tux Хозтки, like those of all timid animals, are 
large, fleshy, and open. They have a keen sense of 
smell, and they are also of- great service in running. 
Why ? à r a 
Compare, with the cow and sheep. * 


^ ПІ. COVERING AND TAIL e 


1. THe CovEniNG.— Compare the covering of the two ` 
animals next, leading the children te point out that the horse 
has a smooth, glossy coat of fine, short hair, while the 
donkey's covering is « rough, shaggy coat of coarse, 
thick hair. a 

Elicit, or tell if necessary, that the horses cout grows thicker> = 


und longer in the winter, Lut on Fie return, of spring his master b 
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has it clipped close again, and frequently washes and serubs him 
_down with a curry-comb. 

The donkey's coat grows too, but nobody thinks of 
clippin it or taking care of it. 'The poor donkey's life is 
а rough, hard one compared with the life of the horse. 

Notice next the colour of the coat, and lead the children to 
tell that therè are white, black, bay, dun, grey, and 
dappled horses. ы 

`The donkey's coat is always grey, with one dark 
stripe across the shoulders, and another along the 
> Middle of the back. 


e 1 
3. Tun Skr.— Tell that the skin or hide of the іше 
animals is as different as their covering. Е е 

The horse's skin is*thick, but not so thick and 
hard as the cow’s hide. It is sleek and soft to the 
touch, When the апіша] is dead its skin is made ipto 
useful kinds of leather'for covering chairs and sofas, 
for making harness, and for stout, strong driving-gloves. 
> The donkey, to make up for, its thick, rough coat, has 
à thinner skin than the horse. It is made into а thin 
kind of leather called parchinent. à 


Show specimens of these leathers. 


3, Тнк Тап. —The actual tail of the horse and the 
donkey is short, thick, fleshy, and pointed. The horse's 
* tail is entirely covéred,with long, stiff hairs, which hang 
down to the ground, The donkey’s tail is covered with 
` short, coarse hair like that on the body, and it has a 
tuft of long hair at the end. X . 
E ° 
SUMMARY OF THe LESSON 

1. The donkey, aléhough smaller than the horse, js like it in 

build. e 
2. The horse has a smooth, glossy coa} and a zb 
* donkey's coat is rough and shaggy, and the mane stands up like 


stiff bristles. гу o 


long mane ; the 
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3. The horse has a tail of long stiff hairs which hang down 
to the ground ; the donkey has а tuft of hair at the end of its, 
short fleshy tail. 

4. Both are running animals. - 

5. Both have erect pointed ears, but the donkey's ears are 
larger thai? those of the horse. 

6. In both the nostrils are wide and open, ard the eyes are 
placed at the sides of the head. They are timid animals. 


ATHE HORSE (COMPARED WITH THE DONKEY) (2) 


Provide for‘illustration the pictuyes used in Lesson XXIII. ўа 4 
horse-shoe and nails 3 а horse’s bit; a sketelf of the skull. 


LJ 
E IxTRODUCTION 


1. Smow the picture of the two animals once again, and com- 
mence with a few minutes’ rapid questioning on the last lessons 
Let the few questions asked be framed in such a way as to 
bring out the comparison, point “by point, between the two 
animals, so far as it has been dealt with already. 
The tail of the rough, shagzy-coated donkey is alto, 
gether different from that of the sleek-skinned 


horse. 
Why ? 


Lead the children to think. of thestormenting flies and other © 


insects in the hot summer weather. 
answer this question. 


; end they will readily 
2. Lewd them next:— — " 

(a) To describe the structure of eyes, ears, and nostrils. 

(b) To explain the connection betwéen this structure and the 
nature of the animals. » 

Why are the donkey's ears so much larger than those 
of the horse ? u 

Why are blinkers placed over the eyes of horses and 
donkeys? To prevent these <timid animals from seeing 


Lesson XXIV LI. 


ud 


“two animals. 
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anything that might frighten them, and cause them to 
shy. 
- Elicit, step by step, that these side shutters shut off the view 


of everyt ny on both sides of the animal, so that it can only 


see straight ahead; that the driver in the cart gr waggon 
behind guides and directs it by means of the reins; and that 
as he is sure to hose the best and clearest part of the road, 
there is nothing to frighten the animal and'make 
it ‘start. 
Show how necessary this is by picturing what damage а 
runaway horse would do. 
е 
П. Legs AND FEET 
a 
"Let us now seeswhat е]8е there is to learn about these 


1. Note that in loti? «nintils the upper part of ull four 
leys is short, thick, «nd strong-looking, the lower part 
long and slender—the very best form of legs for running 
ailimals. ө 

The foot is all in one solid piece; it is really a 
single toe. d 


This toe is enclosed in а horny case or hoof, like the 
hoof of the cow; except thay it is not cloven. 
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^3. Show a picture of the under part 
sketch of it on the blackboard. А 

Notice thut it is hollowed out from below ; that there is 
a thick, fleshy lump, culled the frog, in the mildle of the 
hollow, and a broad rim round the edge. 

Point out the difference in the shape of the two hoofs. 

The horse’s hoof is almost round; that of the 
donkey is more oval than round. 


of the houf, or make a 


3. Show a horses shoe, and explain that this is made to fit 
the rim of the hoof. 9 
It is nailed to the hoof without c. 
: because there is no feeling in that h 
The farrier can cut and trim the hoofs, 
trim our nails ; for both 
substance. е 


ausirgr any, pain, 
ard, horny case. 
just as we eut and 
are made of the same kind of horny 


Remind the children that these animals in their wild ‘state 
. live on thé smooth, grassy plains, and their hoofs: (like 
"our nails) grow as quickly as they wear out. They do not 
require shoes, А i 
Our domestic horses and dortkeys have to travel and 
draw heavy loads over rough, Stony roadways, and their 
hoofs would wear away more quickly than. they can grow. 
This is why we nail iron shoes to them. Tt i to 
preserve them—to prevent them from зу 


earing away tco 
fast. 2 
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4. Tell that wild horses and asses, when they cannot езсйре 
from their enemies by running away, fight them by kicking with 
their hind-legs. This is their only means of defence. 

‘Tt "will interest the children. to learn that in some lands 
отеп are used, аз we use horses and donkeys, to draw the 
plough and pull carts and waggons, and that iron shoes, like 
those which we see on horses’ feet, are nailed to their hoofs, 
10 keep them from wearing out on the rough, stony roads.» 

57 There is one other point worth notice in connection with 
thealegs. E ' 
` Ask the children whether they have ever watched a cow and 
a horséget up on their feet after they have been lying or resting 
on the grass. If they have not, tell them to keep their eyes open 
newt time, and they will see tha& the cow kneels бп her fore- 
legs, and gets up бп her hind-legs first, while the horse 
throws out the fore.legs first, and raises himself on his 
hind ones afterwards. “The ‘donkey rises in the same 
way as the horse. 


S s 


ПІ. TEETH AND, Наві? or FEEDING 


Lead the children to describe briefly and rapidly the nature 
Of the cow's teeth, and then proceed by means of the picture to 
compare them with the teeth of the horse and the donkey. 


L2 = 


1. GRINDERS.— Notice “first the rows of great. square 
teeth in the hinder part of each jaw, and let the children tell 
the purpose of such teeth. a 

These teeth are like those of the cow, and are 
meant for chewing. The food of the horse and donkey 
(like that of the cow) is entirely vegetable, consisting of 
grass, hay, corn, thistles, etc. 

With great grinding teeth like these what would you 
expect to find, às regards the movement of the jaw itself ? 
The jaw should move sideways аз well as up and 
down. 
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"Why? Because the sideway movement causes the 
rough edges of the teeth to rub against each other, and so 
grind the food, as corn is ground between a rough 
edges of the mill-stones of a mill. 

Tell that the jaws of the horse and ui "donkey 
actually Have the same double movement as we noticed 
in the other chewing animals. ы 


3. ‘Currinc-TEETH.—Now notice the front of the mouth. 

The horse has no pad in front of the upper jaw as the 
cow has. There are six sharp cutting-teeth in front 
of each jaw. 

Tell that the horse and the donkey do not chew tle cud. 
They nibble off the grass with their sharp front teeth, and chew 
it at once Lefore swallowing it. 

They hare one stomach, not four asthe cow hus. 

Their thin, délicate lips have a fine sense of touch, 
and help the animals to choose their food. The 
horse is very particular over his food, but the donkey 
will leave everything else for a few thistles, Both 
animals are very daintysover the water they drink. They 
will only drink clean Water. 


3. Toe BAR.—Notice next ЕТ pointed tusks от either 
side of these cutting-teeth, and then call attention to the wide 
gap or space between them and the grinders. "This space 
is known as the bar. 

Show a horse's bit, aid tell its use. Explain thal when 
the bit is -put into the horses mouth, it fits into this space 
without causing any inconvenience. 

Point ou? that if the teeth were placed all round the jaws as 
ours are, it would be impossible to put the lit indo the horses 
mouth—at least he would not be able to close his mouth with 
the bit in it. p” 


o 


SUMMARY OF THE LESSON 


1. The horse and the donkey have solid hoofs. od 
э. The horse's hoof is rounds that of the donkey is oval. 


н: Д... D. 
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3. The thick, fleshy lump in the middle of the hoof is called 
the frog. 

4. The horse and. the donkey have cutting-teeth in front of 
both jaws, not a pad like that of the cow and the sheep. 

5. The space between the tusks and the grinders is called 
the bar. The bit fits into the bar. 

6. Both animals have large, strong grinding teeth fos chewing 
their food. ? 

7. They have one stomach, not four. They do nót chew 
Ше qud, 


n ° Lesson XXV 


THE PIG 


The teacher will require Brown’s picture of the animal, with 
details of skull, teeth, and feet, Specimens of pig-skin leather 
and bristles should be shown if possible. 

» 2 


I. INTRODUCTION 
1." Реміхр the children of their éisit to the piggery at the 
farm. Point out that when we were there we talked about, 
the houses, but had very little to say about the animals that 
live in them. To-day we are going to see what we can learn 
about the pig itself. 

The children will of course be on very familiar ground now, 
for most of them have their pig -at home. Show the picture 
and proceed in some such way as this :— 

Here he is. Wha: other name do we give him besides 
pig? His other name is hog. а 

What і ће mother pig called? She is called a sow. 

What is the name of the male pig? A boar. 

What do we say about these and all other animals 
that we rear and keep about our*homes? We say they 
are tame or domestic animals. 


2. The pig, then, is another of our domestic animals, 
and a very useful animal it is. 
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. 
the cow or the sheep, and show that in either case it must starve, 
or learn to eat different food. . 
The soft movable lips of the sheep and the cow are fitted for. . 
the work they have to do, but that work is not тооп & 
and grubbing in the ground, END. 
"SO d 
г е ‹ 


2. Тнк Mouri.—Notice the great mouth with its large, E : 
Powerful teeth in both jaws." Besides great grinding teeth 
at the back, like those of the sheep, it has а row of front teeth 
in both jaws, and four large, sharp-pointed teeth, 


x 29 ) А x 
one on each side of the head, and in the upper and lower jaws. а 
Sheep and cows have no teeth tike these, г Pd A 
ч а е boar, that is the male agimal, these four pointed * = 
m 1 grow into great curved tusks, which stand out , E 
rom the sides of his mouth, ч 


» Tell that tie wild boar is one of the most terrible,animals of 

the forest, because of hig greaf, sharp tusks, which he can Use Me 
with dreadful effect against his enemies, ripping their bodies |, E d 
open and tearing them to pieces with them. | r 


d 3. SIGHT AND HxaAnrxG.— The eyés are small and — , 
кешу Set, and the ears rather large and upright. “~~ © 
1e eyes of the cominon pig seem dull and sleepy, but,ir . 


the wild state, where the animals have to be on the watch 
Li Тт 1 
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for their enemies, both sight and hearing are very 
sharp. 

. Compare the pig with the sheep in this respect. The eyes 
of the sheep are large, timid, and watchful—ready to take 
alarm at the least sign of danger. 


4. Tur Bopy.—The body is round like a barrel, the 
neck very short, and the head ina line with the back. 
It has a short, thin tail, which is usually twisted into 
а curl The skin is hard and thick, and covered with 


БИЙ hairs which we call bristles. > 


57 Тик Lees AND Ferr.—The legs are short, and the 
feet are cloven like those of the sheep. The foot has four 
toes: the two front onas are covered with a horny, 
cloven hoof; the hinder pair are smaller, and do not 
touch the ground in walking. 

Now what did we learn about Animals with cloven 
hoofs? They chew the cud. 

d Yes, most of them do, but the pig, although it has a 
cloven hoof like those of the sheep and the cow, does 
not chew the cud. ° 

Tt has only one stomach—not four as they have—and 

it chews its food before swalldwing it. 
S+ Picture the animal feeding. It eats and eats as long as 
theré is anything before it, and then most likely rolls over and 
dozės with its little eyes almost shut. Ви we never see its 
jaws moving in the act of chewing at such times. 


IV. OTHER USES or THE Pig 
You told me how useful the pigs flesh is for food. 
Let me now tell you the uses we make of some other parts 
of the animal. " 


1. Тнк Skix.—The skin is sometimes taken off, and 
san be tanned into а very useful kind of leather for cover- 
ing saddles for horses. We call it pig-skin leather. 
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3. Tue BRISTLES.— The stiff hairs which cover the 
body are very useful in many ways. We use only those, | 
which grow on the back, as they are thick and strong. E 
Lead. the children to think of brushes and. brooms of. various 
kinds. The long bristles ave used for making sweeping-brooms ; 
the short stiff ones (sometimes black, sometimes white) are made 
into hair-brushes, clothes-brushes, tooth-brushes. 
Whe has seen a shoemaker sewing a shoe? What does 
he use instead of a needle? А bristle, ME. 
Explain why he uses a bristle, how he fastens it to his г. d | 
waxed thread, and how ће works with it. 9 af т" 
г 


SUMMARY OF THE LESSON 


1. The pig^does not chew the сёй. It has only опе stomath? 4, 

2. It has teeth in front of both jaws. — ? 

3. It has a strong snout for grubbing jn the ground. 

‘4. The pig, like the sheep, has cloven hoof, 

5. We eat its flesh; its skin is made into leather, and we 
use its bristles for making brushes, 


o о 


Lesson XXVI 
MILK Ur 


Have ready on the table a glass of new milk, another which f^ E. 
has been standing some time, a jug of water, three or four € 


tumblers, a»glass marble, and à piece of cork. Ex 
Brown's picture of « Milking-Time.” j 
о 


І. PROPERTIES 
1. Ног up a glass of milk before the class. 
You all know what this is. You see milk on the table 
at meal-times every day of your lives? * We are going to i 
learn something about this milk now. " x 


First of all look*at it yourselves, and try to tell me 
something about it. What colour is it? It is white. 
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Let us compare it with this glass of water. Look, I 
will hold this penny behind the water. Can уоп see the 
penny? Yes. 

Now I will hold it behind the glass of milk. Can you 
see it this time? No, we can see the penny through the 
water, but we cannot see it through the milk. 

In this wey lead up to the words transparent and 
opaque, and let the children give other examples. г 
*..Milk, then, is opaque; water is transparent. 


2. But you told me just now that milk is white. 15 
water white too? No, water is not the same colour as 
milk: 

What colour is it then ? 

This will probably puzzte the children at first; but a few 
samples of coloured water will soon set their minds at rest. А 
drop or two of red, black, and blue ink in a glass of water will 
explain all. Water “has йо colour. 


, 9. Now suppose we notice next some point in which 
the water and the milk are alike. 

Pour the water from one, glass tnto another, and then do tre 
same with the milk. Pour some of each on a slate, and show 
that, when the slate is tilted, they both flow about. They would 
yun оў and fall to the floor. 

Let the children tell that tea and coffee, vinegar, oil, and ink 
would all flow about in the same way. 

We have one name for all things that flow about like 
this. We call them’liquids. So then water and milk, as 
well as tea and coffee, vinegar, oil, and ink, äre all liquids, 
and we may say that milk is a white, opaque liquid. 


4. Next let one or two of the children close their eyes and 
taste the water and the milk. Ask them to tell the class hou 
they knew one fr ‘om the other. 

The milk is sweet and pleasant to the taste, but 
water has no taste at all. 

Let them again close their-eyes, and show that they can tell 
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the milk from the water quite as easily by smelling the two 
things. 


The milk has a sweet, pleasant smell, but water' 
has no smell. t 


5. Take two sheets of clean white paper. Pour a little milk 
on one, and some clean water on the other. Dry them both 
hefore the fire, and then let the children examiné them. 

The milk leaves a greasy stain on the paper, but there 
is no stain from the water. Milk then is a fatty‘ or 


greasyliquid. Let us see what we can leari abont this Р 


fatty part of the milk. 

If our eyes were sharp enough to see ‘we skould 
‘find that the milk is full of tiny balls of fat. We 
cannot see tkese little balls of fat floating about. in the 


milk, but I have something else to showy you which will 
explain it all. Г 


6. Show the mill: which has bebn standing. Call attention 
to the thick yellow cream on the surface. Let the children 
tell what it is. Explain that this cream consists of those 
tiny balls of fat which’ have risen to the top of the milk. 
Ed always rise to the surfüce if the milk is allowed to stand 
still, 

Why do they rise to the’ top like this ? 

Put а small marble and а piece of cork the same size into d 
tumbler of water. Show that the marble sinks to the bottom : 
the cork floats on the lop. * * И 

Why isethis? The marble sinks 
but the cork is light, and floats on the top. 

Now tell rhe why those little balls of fat rise to the top 


of the milk, and form cream. They rise because they 
are lighter than the rest óf the milk. 


п. Uses ë 


1. Point out that, as the farmer keeps cows For the sake of 
the milk they give, milit must be a very useful article indeed 


Lead them to tell some of the uses to which it is put. 


because it is heavy, 


А РА 


y a 


- 


FK 
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We drink it; we put it in our tea, coffee, and codoa : 
and we use it for making bread and milk, custards, and 


“puddings. 


Whén you were little babies what kind of food did 
you have? Milk. 

Think of baby at home; it grows and gets stronger 
day by day, and yet it takes nothing but milk. 


] 
-.9. Milk, then, must be a very satisfying, wholesome, 

and nourishing food. It is the best of all food to give 
tu sick people, young or old, bezause it is so easily 
digested. o 

Remind the children that the farmer uses some of the milk 
to feed the young calves, till they are old enough to feed upon 
grass as their mothers do.» They take nothing Vut. milk ; but 
it makes them grow bigger and stronger dgy by day, Milk is 
one of the best of feods. 

Elicit that butter dnd chéese ате made from milk, Promise 
to tell how these ате made in another lesson. 


III MiLKING-TIME *^AT THE FARM . 


The children themselves should now be led to describe the 
milking-time. No doubt most of them have watched the process 
again and again in the farm-yard. Let the questions elicit the 
following points -— » 

1. The cows are milked regularly morning and evening. 
When the time comes for them to be milked, their udder 
is swollon out to a great size: it is full of milk. If 
they were not milked regularly it would cause them 
great pain. They stand very quietly while the milking 
goes оп ; when it is all over they feel easy and comfortable. 

In the winter they are milked in the stalls in the 
cow-house as?they stand. At other times in the year 
they are driven home from the mea&ows to the farm-yard, 
morning and evening, to be milked there, 

I A 
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9. Point out the curious fact (for which there seems to be no 
reason but habit) that the cow-man or the milh-maid always 
places the three-legged stool on the right side of the cow, and. 
milks from that side. Perhaps it is that the cows becéme used 
to them on that side, and might become restive if any one 
attempted to milk them on the other side. However it may be, 
it is а sort of law to always sit on the right side of the cow. 


, 


3. West Country children aye all familiar with a contrivance 
called а spanner, which is «always used>whether the milking 
takes place in the cow-stalls or én the open farm-yard. 

It consists of a hair rope with а ‘ring or eye at one 
end, and a sàort bar at the other. When milking- 
time comes the man slips the spanner round tlie handle 
of the pail, and so carries"it over his shoulder. Then 
before commencing to milk the cow, he puts the rope 
round one of her legs, and twists it, in such a way as to 
get a turn of it round the tail. The end of the rope is 
then passed round the other leg, and the bar is pushed 
through the ring. In’ this way the tail is kept still, as- 
the milking goes on. She canrot whisk it : bout. 


Й 


so 
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Point out that the cow's tail is often very dirty, and this 
„Spanner saves the person who is milking from getting it whisked 
in his face. It also prevents any of the dried filth from falling 
off into the milk-pail. 


4. Tell that a good cow will give from eight to fourteen 
quarts of milk a day—more in the summer than in the 
winter, Some cows at certain times require to be milked 
ab noon, as well as in the morning and evening. 


© 


SUMMARY OF THE LESSON 


1."Milk isa white opaque liquid. 

Everything we cannot see through is opaque. 

Milk is full of tiny balls of fat. 

These balls ef fat are lighter than the rest of the milk. 
They rise to the top and form creant 

6. The cows are mijked in the stalls jn the winter time. 


ы Lesson XXVII 
BUTTER-MAKING 


‘Articles for illustration: a tumbler of cream, a soda-water 
bott]e, a piece of muslin, and one or two tumblers. 


I. *Ciass-rooit Work 


1. Wars а common sóda-water bottle, and half fill it with fresh 
cream, which has been slightly wa rmed for the purpose. Cork 
the bottle up securely, and without entering into any explanation 
at present, hand it to one of the children, and instruct him how 
to shake it, so as to keep ià constantly, on the move. 

While Tom is shaking the bottle we will talk about 
our last lesson, You remember I poured some milk on a 
sheet of paper, and dried it before the fire. What did you 
rotice when I showed you the paper afterwards? There 
was à greasy stain on the paper. 

| 
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What did that tell us? Tt told us that the milk must 
be а greasy liquid. 


Why is it greasy? Because it is full of tiny balls of 


fat. 


2, Wiat becomes of these balls of fat if the milk is 
allowed to stand? They rise to the surface, because 
they are lighter than the rest of the milk. 

What becomes of them there? They float on the tep 
of the milk, and form cream. li 


Show the rest of the ream in а tumbler. Notice that it cis „, 


much thicker than milk, and that, instead of being white like 
milk, it is slightly yellow i in colour. 

Explain that this cream was skimmed off the top of some 
milk with a lérge flat spoon. о 


I had more than this at first, but I pùt some of it into > 


that bottle. It is cream that Tom has been shaking up 
all this time. Suppose we have a lóok at it now. 


3. Stretch a piece of muslin over a tumbler, to form а sort of 
strainer, and pour out the contents of the bottle on it. Odil 
affention. to the liquid which drains through the muslin into the 
tumbler. 

Is it cream? No, it is too thin for cream. 

Is it milk? No, it is not white enough for milk. · © 

Stand the tumbler aside for,the present, and draw attention 
to the bottle. Point out the lump of solid yellow stuff in 
it. Break the bottle and turn.it out.’ 

What is this yellow stuff? It is butter, Tom has 
made it by shaking up the cream in the bottle. So you 
see cream comes from milk, and butter is made from 
cream. 


IL Work IN THE DAIRY 


1. After explaining the principles of butter-making in this 
simple way, it would be well, where it is possible, for the children 
to pay a visit to the dairy at the farm—not, of course, during 
the progress of the work, for no dairy-maid w»uld alli that, 


BUTTER-MAKING là: 


but af some quiet time, so that the appliances of the dairy night 
Ш eramined and described. 

. On arriving at the place, call attention to the large, cool, 
airy, spotlessly-clean room. Joint out the wide 
stone shelves all round the walls, with the large flat 
earthenware pans on them filled with milk, Why stone 
shelves ? 5 


? 
+32. Elicit, from what the children already know, that milk 
would soon turn sour, and go bad, in а close warm place, 


Ao®if it were kept in vessels that weres not quite clean. This 


explains why the dairy must always be the coolest, the most 
Spotlessly clean, and the most airy building on the farm. - 
Notice the dairy-maid too. She looks as clean arl whole- 
some as the dairy itself. ° 
Refer to the milking-time in. the Sarm-yard. Tell that, as 
pail after pail is filled.vith the rich warm milk, it is brought in 
here to the dairy. ? а 


‚ GETTING THE Cream.—Jn all. large dairies the cream 
-Separator is now used, Call ditention to the machine, if 
there is one in the dairy, gnd explain that the first step ^n 
making the butter is to get the cream away from the milk. 
This is done very quickly by the ¢ream separator. Describe 
iù q few words the old-fashioned way E g the p E 
stand in pans for hours (о ten for а whole day, and even ton 
Jor the cream ^ rise 00 Md top, so that it may ре skimmed 
off, This is still done in small dairies, where only a httle 
butter is made. In lârge dairies the work has to be done much 
more quickly. я 
1. This clever machine, the creant separator, takes every 
particle of cream from the milk in a very few minutes, 
and there is no need for the miik to stand, for it 1s pu 
into the machine jüst as it comes from the cow. 


я ilk 
As the milk-pails are brought = "f Ed po erra a 
from them is ‘strained through & clo ; 
¢ hem is ‘strained У = hairs, pieces of straw, 


great can. This is to get rid o 
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wood, or other things that sometimes fall into the pail, 
while the milking is going on. E 


2. There is а tap at the bottom of the can, and when ' 
this is turned on, the milk flows out of the can into an 
iron chamber at the top of the cream separator. 


Inside this chamber are a number of metal flaps or 
beaters. These are madè to whirl round rapidly, by 
steam—so rapidly that tlie eye.couid not follow them. 
As they move round they set the milk in the chamber 
moving, and the cream, which is lighter than the rest, is 
carried upwards to the surface. 


3. There is a tap ir the top of the chamber, and through 
this the cream flows out into а vessel placed. to receive it. 
‘The skim-milk flows owt, too, but through a tap lower 
down, and all the time more and more fr esh milk i is coming 
in from the great can above, 

In fact, the work“of separating the cream goes on as 
rapidly as the fresh milk ean flow in. H 


‘Sof butter and some liquid. 


` flaps or beaters inside the 
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CHURNING тнк Burrer.—Call atiention to the churn 
now ; describe it briefly, and show how it is worked. 

: 1, The cream, after being slightly ! warmed, is poured 
into the barrel of the churn, and then the dairy- 
maid sets to work with her 
churning. 

Refer to the experiment of 
shaking up the cream in the bottle, 
~ What did you see when we 
emptied the bottle? A lump 


Explain that this is just what 
the dairy-maid finds when she 
works the churn. 

Call attention to the wooden 


churn. As the maid turns the 
handle, the cream inside dashes 
and splashes about against them, - 
tl at last butter is formed. 


2, When the churning is“ 


ver, à 1 CHURN USED IN THE ROYAL 
over, and she allows the thin зеранд ЕДЫМ. 


watery liquid to drain away, kis 
ihe solid butter is seen all round the inside of the 


churn. | 

Remind the childr?n that the cream really consists of а mass 
of little balls of fat; but when it rises it takes up with 
it some of the watery part of the milk. — 

Explain that the object of churning the cream ts to make 
these little balls of fat free themselves from the 
watery liquid, and then they hold together to form a 


solid lump. a " 
3. Let the children taste some of the liquid. 
taste like milk. 
1 In the summer the temperature in th 


to 58° Fah.; in tie winter from 50° to 62° Fah. 
` x d 


It does not 


а 2 
e churn should be from 56 
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Think once more and tell me what this liquid really is. 
Tt is the cream with all the butter taken out of it. It 
is called butter-milk. 

It needs no further description, for the childret are, of 
course, quite familiar with it. 


WorKING THE Bu —When the butter is formed, 
it is taken out of the churn and put on a cold stone 
table in the dairy, but it is not yet ready for use. 


e 


3,4 YT ҮҮТ. 


1. Eaplain that, although the butter can be taken out in solid 
lumps, it contains a great deal of the butter-milk, The dairy- 
„maid has to get vid of alk this watery liquid, for it quickly 
turns sour, and if «ny of it were left ing the butter would 
soon go rank. G 

2. This is the móst important part of the work. The 
butter must be rolled, and pressed, and ie and 
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washed several times in clear spring water, tili all 
the butter-milk is squeezed and washed out of it. 

‚М. Tell that formerly all this squeezing, rolling, and pressing 
was ‘done by the hands; but in the best dairies the maid 
scarcely touches the butter with her hands now. The 
work is all done by a machine called the putter-worker. 
Let the children, examine the machine if there is one. 


3. Ask the maid to break a roll of butter across, and point 
oni the rough granular appearance of the broken parts. 
"This is known as the grain of the butter. The 
little balls of fat have not been burst. It is the great 
object of the butter-maker now to preserve this grain. 
Formerly, in working the butter by hand, a careless 
dairymaid would often, burst the little balls of 
fat. When this was done, the butter showed no 
rough grain if it was broken; it had a fatty greasy 
appearance like ointment, Suck: butter would not 

| keep long. 


) z 4. This could be easily made clear to the class by melting a 
| little butter in a spoon and leaving it to cool. The heating 
| bursts the balls of fat, and the butter after cooling loses its 


granular appearance. р 
. N.B.—Salt is added to butter that is to be kept a 


| long time. 
» s 
gi а 


T ‚1. The dairy must фе kept cool and clean, and there must 
| be plenty of fresh air, or the milk would soon go bad. 

2. Theeream is turned into butter in the churn. М 

3. "The thin watery liquid left,in the churn is butter-milk. 

4. The butter must be rolled and pressed, and washed with 
cold spring water, to get fid of all the putter-milk. : | 

5. When the balls, of fat are not broken, the grain of the 
butter is kept. Н 


SUMMARY OF THE LESSON 


Recapitulation in class, with Brown's pieture of the 


Dairy. ! А 
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Lesson XXVIII 
CHEESE-MAKING 


The following articles should be provided :. some new and 
skim milk, a little essence of rennet, and two or three tumblers. 
Brown’s picture of “ Cheese-making.” 


Фоми tine before the lesson, make a tumbler of fresh new 
mill: blood warm, and then pour into it about half a tea- 
spoonful of the liquid rennet. Stir if well, cover it-up to 
keep it warm, and leave it standing. Then treat another tumbler 
of skim milk.in exactly the same way. Let the children see 
whut is being done. " 


I. INTRODUCTIO? 


Introduce the lesson with a chat about the nature of milk, 
so far as it has been dealt with already. Proceed in some such 
way as this :— a 4 

Here is a glass of milk. What would happen if we 
allowed it to stand all day? The cream would rise to the 
top. 

But I cannot see the cream. Where is it? It is 
floating about in the milk in tiny round balls of fat. We 
cannot see it till it comes to the tep. i 

How can the cream be got from the milk? It has to be 
skimmed off the top. 

What do we call the milk which is left behind, with all 
the cream taken out of it? We call it skim-milk. 

What is done with ¿he сгзат which is skimmed off? It 
is made into butter. 

Quite right. Now, the oné thing I want you to 
remember is that the cream is in the milk, although we 
cannot see it at first. I am next going to show you some- 
thing else in the m&k, which at present you cannot 
see. е 3 
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IL Curps AND WHEY 


Ask one of the children now to fetch the other glass of milk 
which haz been standing on the shelf. 

Point out that this is now a Solid lump. 7% can turn the 
tumbler upside down. ГЕ will not flow out. 

Cut it out in little lumps, and place them in a saucer. Call 
upon the children to observe that a clear thin liquid is 
now oozing out from the solid pieces that lic in the 
vaucer. 

i What has happened tō the milk ? Let us see. ^ 

Show the hottle of rennet, let the children taste a little of it 
on the'tip of their finger. This liquid has a sour taste. 

Tell the name of ii—rennet. 

Tt is this sour rennet that has made the change in the 
milk. We call the solid part curd, and the thin watery 
liquid that is oozing from it is whey. 

Now produce the tumbler of ѕїіт-т that was similarly 
treated. Tell what it is, and let the children say why it is so 
called. This is now a solid mass like the other. Ош it out as 
béfore that the children may see. 

This skim-milk has had all the cream taken out of it 
Yet it separates into curds and whey just as the new 
milk did. 1 
+. What does this prove? It proves that the curds do 
not vome from the cream. 

Of course it does. So now we are sure of two things. 
We know that milk contains cream, although it,gannot be 
seen till it rises to the surface; and that it also contains 
something else, which we cannot see till iv is curdled. 

The cream, you know, is made into butter. What do 
you think we get from the curd of the milk? I will tell 
you; the curd is made into cheese. 


ПІ. How CHEESE Is MADE 
Every farm-house has its dairy, where a certain quantity 
А 3 Я 
of butter, more or less, is regularly madè. But cheese-making 
is not so universal in all farms. 
VOL. I. R.S. M 
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‘In districts where it is possible, the children should be taken 


to the farm as before. Where this cannot be done, the work 


must be described with the help of the picture. 

Needless to say, in no case are cheese-t 
making going on at the same time in the same dairy. In many 
of the great cheese-farms the worl: is done in a special house 
known as the cheese-house. . 

On the way there the teacher would do well to have a little 
chat about the nature of this peculiar liquid—rennet—what.it 
is, and where it comes from. 


When a calf is killed, its stomach—the bag which, 
holds the food—is saved. It looks then something like - 


„a piece of tripe. It is salted, and hung up іп a^warm 
place to dry, and there it hangs, perhaps for a year, till it 
is more like a piece of thick dry skin than anything 
else. : 

Tt is then soaked in boiling water, And when the liquor is 
cool, it is strained off and bottled. This liquor is the 
rennet which the farmer uses. 1% has a sour taste, 
and is always used for eurdling milk to make cheese. 
Half-a-pint of rennet will turn one hundred gallous 
of milk into curds and. whey. 


N.B.— The farmer does not make his own rennet. He buys 
the liquor ready-made for his use. Still the children should 
know what it is, and how it is made. e 

1. FORMING THE Curp.—Zhi first thing to attract the 
attention of the children on entering the building will no doubt 
be the great tuk which stands in the middle of the stone floor. 
Proceed to describe the work: as follows -— ĝi 

The evening's milk is put into this great tub, where 
it is kept cool all night, and in the summer-time it is 
frequently stirred tc. prevert the cream from rising. 

' The next morning it is warmed,! the fresh morning's 
milk is added to it, and then the two arc, well mixed. 


1 In the summer time the temperature is raised to about 78° Fah., 
and in the winter to about 85° Fah , before the rennet is added. 


Eu 
raking аха butter- 


t 
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The rennet is now poured into the milk from a 
bowl, and with the same bowl the mixture is well stirred 
for about ten minutes. The bowl is often left floating 

© on the milk after the stirring, and a cover is put over the 
tub to keep the mixture warm. 


It is then left to stand until the bowl can be 
. lifted out clean, that is, withóut any of the curd sticking 
toits sides. 
rhe tub now contains а white spulpy mass, solid from. top to 
bottom. ° 


° 
3. CUTIING AND BREAKING THE CUnp.—Shof the curd- 
cutter, and proceed — P 


"Ph o 


This long Rnife is drawn through the thick mass in 
the tub, making parallel cuts ir it, after which it 
is drawn through again in a similar way, at right 


` 
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angles to these cuts, and so the mass is cut up into 
long square-topped pieces. 


Show the curd-breaker now, and tell how it is used? 


for breaking up the curd into still smaller pieces. 


This: done, the broken curd dies in a heap of brick- 


shaped pieces on the bottom of the tub, where it is left” 


to drain. " 

After а time it is found that a considerable quantity 
of thin cleaz liquid has oozed, out from the solid part: 
The milk has at last been separated into curds and 
whey. The curd lies piled up in a heap in the middle, 
and the whey has dxained down into the lowest part of 
the tub all round. 


3. SCALDING AND SEPARATING THE CuRD.—Some ef 
this whey is now taken óut in pails, heated, and poured 
back again, until the contente of the tub are at the 
required heat.! 


SECTION OF TUB—SHOWING THE RAISED BOTTOM. 


The curd is heated cr scalded in this way twice, and 
after each scalding it is stirred and: left covered for a 

1 The first scalding brings-the temperature to about 85° Fah., the 
second raises it till it reaches from 94° to 97° Fah., and this is the 
same for winter and summer. 


pem 


. with it. One pound of salt is used to 
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LI 
time. The second resting-time lasts about half an hour, 


and is called cooking the curd. 


- This cooking turns the curd into one mass again. 
A fine strainer is now placed under the tap at the 
bottom of the tub, and the whey is all drawn off. 
This done, the curd after being again cut into blocks, is 
heaped up in the middle of the tub, covered with a cloth, 
and left to drain and become firm. Sometimes a weighted 
lard is placed on the top to aid in this operation. 


‚ o4. CoorIxa AND RirESING THE Curp.—The blocks are 


“now cut info strips and laid on the cooler, where the 


curd ёоо1ѕ and ripens after a time. à 
A cheese-maker knows by the touch, smell, and appear- 
ance of the curd, when it 3s ripe and fit to work. 
2 


5. MILLING AND SALTING THE Сте — 5/1000 and describe 
the curd-mill now. ^? s " 

The ripe curd is cut up into pieces about the size of 
a walnut by the curd-mill, and 
powdered salt is thoroughly mixed 


45 pounds of curd, or 14 lbs. to 56 

:allons of milk. Е; 

‚ Compare this with the salting of 
butter. It must be salted to make it 
keep, good. Тһе curd would not 
keep long without salt. 


6. PRESSING AND? DnYING.— Pass 
on next to notice the cheese-vat, and 
the cheesé*press. 

Explain that the vat is for mould- 
ing the cheese into, the proper 
shape, and the press is /o squeeze 
out any of the aioisture that may 
still be left in it. 

: d CHEESE-PRESS, 

(а) The salted curd is pressed by PR 
the hands into a vat, which is first lined with linen cloth, 
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and the vat itself is then placed in the cheese-press. 
There are holes all round the bottom of the vat, anc 
as it is being pressed, the whey that remains in һе curd 


runs out through these holes. 


(0) Every morning for three days the cheese is taken 
out of the vat, and the cloths are changed. It is then 
put into the vat and pressed again, the pressure being 
inereased each time. 

At last the cheese is taken put of the vet, bandaged 


tightly with a cloth; and taken to a large dry, airy rooms. 


known as the cheese-room. Here it is ‘placed with others 

* on a shelf, and for the first two weeks it is turned once 
every day. After that the turning takes place every few 
days, until at last the cheese gradually gets quite dry 
and ready for market. 


N.B.— This is the process оў making; Cheddar Cheese, and 
it has been chosen, because that is one of the most widely made 
cheeses. The other makes differ either in the amount of cream 
used, the temperature, m the cutting and pressing. Stilton 
cheese is not pressed. 


SUMMARY ОЕ THE LESSON 

1. Rennet curdles milk. It changes the milk into curcs 

ange whey. 
. Rennet is made from the stomach gf the calf. d 

з Cheese is made from the curd? Whey is good to drink. 

4. The whey must be all pressed out of the curd or the 
cheese would go bad. 

5. Salt is put with the cheese to make it keep. » 


Lesson XXIX 
BEES (FIRST LESSON) 


Provide some honey, a specimen of honey -comb, a few fresh- 
gathered flowers, a. la?ge well- developed flowey of some sort for 
dissentio. а living bee under an-inverted tumbler. 

Brown's picture of * Bes” 2 ^ 


? 
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J. A Por or HoxEY 


1. Suoy the spectmen of honey, and lead the children to examine 
und describe it. Their eyes will tell them that it is 8 thick 
kind of liquid, of « bright, golden-yellow colour. Jf 
they smell it, they find that it has а sweet, delicious smell ; and 
they know that if they put some of it into their mouths, it tastes 
swee—very much sweeter than sugar. It is a rich, sweet 
juice or syrup. 
o 


2, Tell that this delicious honey comes from the flowers, 
In modt flowers there is, at the very bottom of the 
flower-eup, a little bag, called the honey gland, whicu 


s contains a tiny drop of sweet juice, which we call nectar. 


Have а few jresh-gathered flowers for the lesson. Hand 
some of these round the class, and help ihe children to find for 
themselves the honeyyland and the sweet nectar in it. This 
will rouse their curiosity to learn how the honey is actually 
obtained. 


IL Tur Bre AND ITS HABITS 


ә 
1. The honey, then, comes from the flowers, but remem- 
ber we could never get it ourselves. This is the clever 


‘Jittle thing which gathers all the honey. 


Show, if possible, а living bge under a. glass. 
э Do you know what it is? It is а bee. 
Look at it and tell ine what it is like. Tt is something 


like a very large dy. 


` 2, Show a picture of the bee, 
and lead the children to point 
out the peculiar form of the body. 
It is made up of three parts-— 
first the head, then the chest, 
and then a big part behind 
the chest. Point out that 
these three parts are almost 
separated from one another. The body looks as if it were cut 
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through in two places. Ји this way lead up to the name 
in-sect. 

Point out the two pairs of delicate, gauzy wings. Flies” 
have only one pair of wings. Notice too the six legs; three on 
each side. Tell that all insects have six legs. Call 
attention tz the fine hairs which cover the whale of the body 
and legs. : 

3. Of course you have all seen the bees flying about 
in the fields and gardens. Have you ever noticed where - 
they gc, and what they do? ‘They keep flying abozt ! 
from one flower to another. 

Lead the children. to describe, as far as they can, the visits of 
‘the bee to the flowers. Picture it alighting on a flower and 
forcing its way into the very bottom of the flower: 
cup. After a lime it comes out again, und flies away to 
some other flower to do the same. Why dues it visit the flowers 
in this way? " "e 


4. This clever little insect is searching for honey ; that 
is why it pushes its way rizht into the middle of the flower 
Те knows too that there is no 
Sweet nectar in some flowers, 
anel it never pays them a visit. 
Whenever it alights upon ас 
flower, and pushes its way an, 
it is busy all, the time suckiag 
up the’ sweet juice, and it 
goes from flower to flower till it 
has got as much as it wants. 

Tell that the bers do fot eat this 

BEE ENTERING A vrower,” 86 syrup themselves, They only 

suck it up into a little bag in 

their bodies, and carry i away ій their homes. When they 

get there they give it all up, and it is stored away, to serve 
as food for them in the winter when all the flower's are gone. 


5. Show next a well-developed, flower of soie Lind. Call 
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V 
attention to the long slender stalks in the middle of the flower, 
>? > witha little knob perched on the top of each one. No names 
Кы. ж. “nged be given for the present. Let the children touch them, 
Y and poiht out the yellow dust, which adheres to the finger 
"n when they take it away. This is the pollen of the flowers. 


Tell thut the bees collect this pollen also from the 
flowers, and сатху it home. They use it to feed their young 

, ones. Jt has been called bee-bread. 
St. Remind the children that we never see bees flying p in 
the winter time. Explain | that there are no flowers then, and 
2012 bees remain snug and warm in treir homes, tl the cold 
Zz КОЛ has all gone. 


- . ^ HL Тнк Bre-Hive AND THE Сомв 

* 1. We have Spoken several times of the bees’ home. 

Ce Моҳ I want уоп ll. to tell me what kind of home it is, 
and everything you can remember about it. 


e THE HIVE. 


In this way eiit. from the children’s own observation as 
follows :-— 

People who keep bees give them a little house to live 
in. It is called а bee-hive, The hives are placed on 
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low stands in the orchard or garden—always near the 


flowers. In each little house immense numbers of bees.. 


live together. There is a sloping board^near the bottom 
of the hive in front, for the bees to alight on, and 
above this is the entrance porch. The actual doorway 
or entrance is à narrow slit, cut out of the floor-board 
under this porch. Through this the bées go in and 
out. * 

Show the bee-hive in the picture, or draw a sketch of опг on 
the blackbourd, as the children. describe it. є 


9. Show now a specimen of the honey-comb, calling 
attention to the six-sided cells. Tell that, as soon ах the 
bees get settled in their hive, they commence to build these litte 
boxes or cells. We call the wall of little: boxes the honey- 
comb. They alwais build their boxes the same shape, with six 
sides. They build~them with wax (bees'-wax), which 
they make for themselves from the food which they have eaten. 
Show a specimen of beeswax. 

U e 

3. The hive is provided with a number of movable 
oblong wooden frames, 
usually ten, which 
hang down side by 
side, exactly $ of.in 
ingh apart. Each 
frame is £ of an inch 
across the top, and is 
fitted with a wall 
of fine wire gauze. 
There is thus exactly an inch and a half space between 
wall and wall. The bees build their cells on both sides 
of these hanging walls, "beginning at the top and working 
downwards. e, 


4. Call attention Сасе more to the honey-comb. Open one of 
the cells, and show the honey inside. Tell that these clever 
little insects make their honey, and store it away in these boxes 


“beè-keeper to take away 


LES. XXIX BEES (FIRST LESSON) 171 


› 
or cells, just as mother makes jam, and stores it away in jam- 
pots jor use in, the winter, when she cannot get any fresh 
fruit. + 

People who keep bees want the honey for themselves, 
so when the bees have filled their cells their masters take 
away as much as е 
they want, and leave 
them only just enough 
to keep them till the 
vinter is Over. 

Explain, that the 
oljed' of these movable 
frames’ is to enable the 


the combs when tey are full of honey. Formerly people knew 
no letter way of ding this than by smothering the bees with 


smoke. 


IV. Tur Busy В Ез AT Work 


1. THEIR WORK IN THE HivE—The first work which 
the bees have to do in their new hive is to build the cells. 
They make them of wax, and they prepare the wax itself 


“From the food which they have eaten. When they have 


exten their fill they hang themselves up on the 
frames and there remain for a long time. While 
they hang there, the wax squeezes out through six 
little pockets or slits between the joints on the under 
side of the body, and then they knead it. up with their 
jaws, till it is fit for the work of cell-building. 

Refer once more to the comb itself and its six-sided 
cells, und show that ith such an arrangement the greatest 
possible number of cells can be built close together, without 


wasting the wax or losing space. 
9. THEIR WORK OUTSIDE. 


` (а) Gathering the Honey.—The honey is collected 
from the flowers by means of the tongue, which is 
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fitted in a wonderful way for its work, It is very long, 
and is covered with hairs like a brush. The bee can , 
push this long tongue down to the 
very bottom of the flower, and lick 
out all the sweet juice that is there. 
It swallows this juice, which goes 
into a sort of stomach called the 
honey-bag. When this bag is full 
the worker returns to the hive, and 
squeezes it all out into one of the 
cells of the comb, carefully sealing * 
the mouth of the cell uj with wax 
as soon as it is filled with honey. 

(b) Gathering pollen for Dbee-. 
bread.—Jizmind the children of the 
other substance—pollen—which the 
lees carry home tothe hive. Have ready 
fo hand one or two well-developed 
flowers for inspection. Point out where 
the pollen is stored, in the little 
cases, at the top of the slender 

SIRE TUN stalks in ‘he middle of the flower. 
Let the children touch one of them with 
their finger, and they will find some of the powdery dust., 
sticking to it. и 

Show that when the bee entérs the flower to get to the supet 
nectar at the bottom of the flower-cup, it must push aside these 
pollen cases acd shake out thé yellow dust from them. The 
bee soon becomes as dusty as а miller, for it gets covered ail 
over with this pollen. i 


ə 


o 


3. Proceed nert to examine the structure of the bee, and show 
how well it is fitted for collecting up dis pollen, and carrying it 
home for the little ones. * 

The body itself is covered all over with-short hairs. 
The pollen collects on this hairy body better than it 
would on a smooth surface. ш 

The legs too are very hairy. The bee uses its front 
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legs as brushes to brush off the pollen from its body. 
But what does it do with the pollen it brushes off? 
Show a picture or a drawing of the bee's third leg. Point 


` out the Imllow in the outside of the thigh, with the strong, 


stiff hairs standing up all round it. his is a little 
basket. The pollen is brushed off into these litle thigh 
pockets or baskets, and when they are filled the bee flies 
away home to the hive, and stores it in the cells, mixed with 
honey, to make bee-bread for the young ones. 


SUMMARY OF THE Lisson 


1. «Phere is honey in the bottom of most flowers. 

2. The bee sucks up this honey with its long tongue. 

3. The yellow dust in the flowers makes bee-bread to feed 
the young bees. — 

4. Thousands of hees live together in the hive. 

5. They build their-choneycombs in the hive with wax. 

6. They make hanging walls side by Side with little cells or 
boxes in them to hold the honey. 


e 


Lesson XXX 
BEES (SECOND LESSON) 


* 

Provide some honey, а specimen of the honey-comb, and 
Brown's pictures of the queen, worker, and drone, the bee’s sting, 
a bee entering a flower, and the Dee-hive; see Lesson XXIX. 


I. INTRODUCTION 


w 


1. Suow the specimen of honey, and proceed at once to introduce 


‚ the new subject by eliciting. from the class the leading facts of the 


teaching in the former lesson. This honey came from the flowers 


—the bees collected, it, and stored it away in their hive. In the | 


2 hive they make сеў of wax to hold the honey which they gather. 


The wall of cells is called the honey-comb. The bees collect 
pollen from the flowers, as well as honey, and store it in the 


174 OBJECT LESSONS FOR RURAL SCHOOLS BOOK J 


cellssto seed their young. We call it bee-bread. Why do the 
bees store up honey in the hive? 


3. Turn nest to the bee itself. Tt is an insect. What does” 
. that mean? How many legs has it? How amf wings 
Have all insects six legs and two pairs of wings? 

The teacher should carefully avoid. telling anything himself, 
except where the children fail; and after gefreshing their 
memory in this way point by point, he would proceed with the 
lesson as follows :— 


э 


Ilo KINDS or BEES Р a ў 
Remind the children that we often speak of the Bees as busy 
‘bees. Why? Because they work so hard. Tell that all the | 
bees in the hive are not busy bees ; they do not all work: , 
There are three kinds of bees inethe hive— the | 
{ 


DRONE, ^ QUEEN. WORKER, 


workers, the queen-bee, and the drones, Show 
pictures of these. a 

1. THe Workers.—These are the real busy bees, for 
they do all the work. "They make the Wax, and build 
she cells with it; they gather honey and pollen from 
the flowers, and store both away in: the cells; and 
they nurse and feed the young ones. ‘Zhe workers are 
the smallest of the three kinds. ч 


i 
` 
] 
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2. THE QUEEN.—There is one queen in every ltive. 
She is the mother of all the rest, and they pay her great 
respect. She does no work, and she never leaves the hive, 


~ Хог she,cannot fly far. 


Compare the queen-bee with the worker in the picture. 
Notice that not only is her body much larger, but her 
wings are much shorter than those of the working bee. 
This will explath why she stays at home. * 

The queen, as the mother of all the rest, lays eges from 
те to time. She sometimes lays two thousand 
eggs іп one day. Some of the cells in the comb are 
‘always set apart as nests to receive the queen's eggs, 
and she lays one egg in each cell. When the young, 
ones arz^hatched they begin life in this little nest. 


3. Тнк DnowEs,— Thése are the male bees. They are 
much bigger thar. che workers, but they do no work 
themselves. Theréare very few drones in the hive. A 
well-stocked hive usually ¢ontains from 30,000 to 50,000 
working bees, but there are seldom more than a few hun- 
dyed drones. They spend a roving sort of life all through 
the summer, living on the honey which they sip from 
the flowers, but doing nothing for the general good? 

Remind the children that these drones ате like some idle 
useless people, who want to live on the work of others, and 

^« too lazy to work for themselves. Ie often call 
people of this kind lazy drones. Tell that the workers— 
the busy bees—seem tc? object to have these idle drones living 
amongst them. They drive them away and kill them, 
even in the summer-time ; but when the autum comes, and the 
Hlowers are gone, they all in a body set upon those that are left, 
and sting them to death. They make sure they will have 
то idle drones in their hive, to live all the winter on what they 
have stored up by their hari? work during the summer. “ 


It is a сщйорё “thing that only the workers have 
stings; the drene has no sting—it cannot defend itself. 
The sting is placed at the end of the body, and consists of a 
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pair of sharp, barbed darts, which fit intoa sheath when 
not in use. They are hollow tubes, and are supplied 
with poison from a poison bag near their root. Bees, 


wasps, and hornets all have stings of this kind. Wher” — 


they sting, not only does the sharp point pierce the flesh, 


but poison flows out into the wound from these hollow 
tubes. It is the poison that does the mischief. 


ПІ. SWARMING 
1. A LARGE FAMILY.—Kefer to the large number of egas 


which the queen-bee lays, «nd. ask what will become of these eggs. ` 


Point out that as the hive is already very full, it Will soon. be 
overcrowded, when the young bees begin to come. Then by using 
the illustration of brothers and sisters leaving home, lead the 
children to say what is best to be done in such-a case. 

The young bees must some day fifita home for them- 


selves elsewhere. ° E ° 


9. ONE Номе, охе QUEEN.— What must there be in 
every hive? А queen-beg. 

Tell that amongst the thousands of these young bees there is 
always another queen hatchetl, The bees take special сате of 
her, and give her special food... 

So then in course of time there are two queen-bees in, 
the same hive—two queens in one country. That could 
never last for long. One of*them must turn out. So 
out that one goes, and a large number ®f the other bees go 
with her. They follow, to find with her a new home. 


3. CLUSTERING. — Remind the children of the queen's 
small wings. She cannot fly far: she must soon resi. 

She rests on a branch cf a tree, sometimes near the 
ground, sometimes higher up. The other bees will not 
leave her. They swarm around her, crawling over one 
another, and humming all the while Soon all are 
settled on the branch in a heap. There йге thousands of 
them. They look like an immense buuch of grapes 
as they hang there. 
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4. HivrxG THE Swarm.—Now is the time for the Dee- 
keeper to capture them. 

. Tell how it is done. Describe his dress. Не usually ties a 

head-covering* of fine netting round his neck and over his collar. 


=? 


SFiS 
TU 


3% ee 


cni 
Ма. 


He wears gloves, ties his coat-sleeves tightly round hi$ wrists, and 
the bottoms of his trousers as tightly round his авс, 

Why a] this care? The bees get angry when they 
are moved, and will sting, and so he takes care they shall 
not come near his flesh. 


He first places a, hive on the ground, as near as he can? 


1 Some bee-keepr become so deft in managing the bees that they 
fearlessly hive the swarm without any covering. See the man in the 
picture. 

VOL. Т. R.S. N 
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to ‘the swarm, with some honey or sugar-syrup in it. 
Then he spreads a sheet in front of the hive, with one end 
resting on the sloping board at the entrance. 

That done he gets above the branch to wkich*the bees ` 
are clinging, and gently shakes it. The swarm 
quietly drop into the sheet, and quickly make their 
way into the hive to get to the sweet honey or syrup. 

As soon as they are settled, he takes the hive away, 
and places it gently on the stand prepared for it. 

The bees are quite content in their new home, if the 
queen-bee is with them; but if by any chance, shecis: , 
missing, they will fly off, find her and swarm again. 

» Some bee-keepers cut the branch off, if they cin do 
so without jarring, carry it to the hive, turn out, the 
swarm on tlie sheet, and leave them to enter it in search 
of the syrup. 

Promise {о take the children to see т swarm of bees hived , 
at the first opportunity? ° 

The best time for hiving a swarm is hinted at in the 
old well-known lines :— 
A swarm of bees in May is worth a load of hay ; 

e A swarm of bees in Jure is w grth a silver spoon ; 

But a swarm of bees in July is hardly ever worth a fly. 


N.B.— Bee-keeping will be dealt with again in a later stage, 
when other methods of hiving will be described. 


SUMMARY OF THE LESSON 
1. There: are three kinds of bees in the hive—the Queen, 
йе „Diones, and the Workers. 
. The Drones are lazy ; they do no work. 
^ The Workers build the cells and gather honey. 
4. The Queen is the mothér of all. She lays eggs in some 
of а cells. 
- . When the eggs are ‘hatched ‘there is sure to be another 
игй among the young bees. 
6. When a queen bee leaves the hive, luis humbers of the 
others follow her. Ы 
7. They swarm round her wherever she goes. 


i 


Xx. 
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© Tuis lesson should be given during 1 


teapher from time to time аг before. E a 
“9 


SUMMER (A RAMBLE) 179 


13s. ХХХІ 
" LESSONS ON THE SEASONS 
L? Lesson XXXI 


SUMMER (A RAMBLE) : 
һе hay-making time, say 


the carly part of July, and in preparation for it the thildren 
shoùld be called »upon to observe for themselves, and report to 


› 


o р Garpens Gay; FRUITS ABUNDANT J 
x % Choose a typical summer afternoon for the ramble, and 
call attention to the gardens and orchards on the way. The 
garden is now in the fulness of its beauty—gay with the 
rich bright colours of the flowers, and the air all 
round is full of their sweet perfumes. 

In the orchards the apple, pear, and plum trees are 
loaded with fruit ; but the fruit is still green and unfit to 
eat, The warm sun will ripen it 
in time. " » 


9. Lead the children to tell? that at 
Mis time of the year, while we are waiting 
jor the apples, pears, and plums, we get 
ubuñdance of тіре cherries, goose- 
berries, currants, strawberries, and 


raspberries. * 
‘Let them describe each of these fruits 


(in а simple way of course and without 
requiring details of structure)? They 
should also know the kind of plant on 
which each one grows. ч р 


CHERRY. 


3. THE Cnerny.—Show the fruit, 
open it, break the stone, and call attentior 
to the kernel inside. This kernel is the seed. We call 


\ 
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the cherry а stone fruit, because its seed is inside 


this hard stony case, in the middle of the sweet juicy 


flesh or pulp which we eat. | 
Ask the children to name оет fruits of 
the same kind. М 


4. CURRANTS AND GOOSEBERRIES.— 


that the watery juice or pulp at once flows 
out. The little seeds агеіп the middle 


GOOSEBERRY, 


„currants, as well as gooseberries, аге all berries. s 
"A. 

5. THE Raspperry.—sShow this frui, Dissect it, and 
point out that it issreally а, clustere.of аза. 
tiny stone fruits. „There isone seed in 
the middle of 
each of these little 
fruits. 

This fruit, in 
spife of its name 
raspberry, is not 
a real berry. RASPBERRY, 
Tt is not at all like a currant огл 
gooseberry. 


© 


6. THE STRAWBERRY. — Show 

Seinen this fruit. Cut it through, and point 

out that it has neither a stone nor seeds 

in the middle. The seeds of the strawberry grow 

on the outside of the fruit. . This fruit is not a 
true berry in spite of its name.” 


T. APPLES AND PrAns.—Pluck an apple, cut it open, 
and show the pips or seeds in the middle of this fruit. The 


Show the fruit, break the skin, and notice * 


-of this juice? Fruit of this kindcis. 
called a berry. Red, white, and black 


beca Ж a Р АС 


} 
ak 
їл 
\ 
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seeds of apples and pears are found in as Y 
a S а ort of 
, called the core, in the middle of the fruit. PERS 


"E 
ò 
э 
о 
‚ ө е А 
od 2 
o 
о 
e 


е SECTION OF AN APPLE. 
E 


Take this opportunity of warning the children against eating 
£ 9 9 


unripe fruit of any kind. 


IL Тнк FanwER'S CROPS GROW 
]. Тнк GROWING Corn.—The state of the corn crops at 
any particular period depenils upon the locality. But in most 
districts in the Midlands and the South the flowering time is 
now over, and the ear is formed. 
Where this is the case compare the 
outs а 


Notice that all are still green, Notice too how tall the 
corn-plants have grown, and call attention to tie waving, 


rustling motion of the corn in the breeze.» | 
ә, Tell that the corn is now full-grown. Press а stick into 
үте how hard and dry the soil is. 


The corn will get no more mojsture from the ground ; 
it will grow no more. But as it waves to and fro, the’ 


bright hot sun will ripen it, and when it is ripe it will 


be fit to cut. 
Notice too the 


the green ears. 


ears of wheat, barley, and 


the ground, and obse 


brilliant red poppies which peep ир among 


` 
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In districts where the corn crop is later, the ear will probably 


be in flower just now. If so, call attention to the lower. {` 
as 


1. Tue Hav Crops.—Pass on now to the hay meadows, 
where the hay-makers are at work. Le the children watch the 
operations® going on. If the weather has been favourable, all 
the various processes may probably be seen in the adjacent fields. 

Call attention. to the mowing machine, without of 
course entering into details as tocits structure and work- 
ing for the present. " 


Watth it at its work. Notic® how the sluiting tracs-.. 


= 


board carries the grass in swathes, as it is cut by the 


"knives, and throws them aside one after another? 


2. What will happen to the grass now? Thercut 
swathes will lie where they are to dry. 

Pass on now into-another field wherermost likely the hay- 
tedder is at work turning the swathes. Notice how the 
long tines or teeth catch the grüss and toss it over, as 
the machine moves along. 

Tell that formerly this mart of the work was done by men 
with forks. This useful machine does it more quickly! 

ә ° 

3. Take up a handful of the hay, and compare it with some 
of the fresh-cut grass from thevother field. 

The hay rustles and shines. There isa bloom on ity 
It is not so heavy as the fresh-cut grass, and not so green. 

Lead the children to think out the reason why it is not so héavy. 

The moisture has beer dried out of it. 


4. How long will the farmer 1е the hay lie on the 
ground? Till it is properly dried. Е 

Explain that the hay must not be allowed to get too 
dry. Call attention to the"horse-rake, which is at work 
gathering up the hay in long wind-xows, ready for the men 
lo pile in cocks or pooks. , 

The reason for piling it in these cocks ar pooks is to 
prevent the sun from drying it too much. 


1 Some farmers object to the hay-tedder, because in very dry 
seasons it threshes and scatters the valuable seeds, 
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Notice that the hay-cocks are all placed in rows, so 
that the waggon may pass between them. 


, 
5. Now Jet ùs go into the next field, where they are 
carting the hay away to the hay-barton in the farm-yard. 

Call attention to the yaids or hay-ladders on the waggon. 


Watch the men—the pitchers they are called—one on each 


` side of the waggon, lifting up the hay with long forks, while the 


loader in the waggon takes it from them, and stacks it. 
ә Рой to the, other waggon with its heaped-up load of hay, 
securely tied> with cords passing from corner to corner and over 


+? the toy? 


This is &lready on the way home. Those men and boys 
on the top think it is very jolly to ride on a load of hay? 


e E 


II. THE TREES ARE CROWDED, WITH LEAVES 


1. Notice the trea? everywhere, with their dense covering of 
leaves overhead. The leaves are so thick on the trees that 
the sun cannot shine through them. It is the thick 
mass of leaves that makes & cool refreshing shade, 
even when the sun is very hot. 

Proceed to gather specimens оўғаѕ many leaves as possible— 
e.g. ash, beech, birch, chestnut, elm, hazel, hawthorn, 


Jime, oak, poplar, sycamore, and willow. 


9, As each leaf is plucked, tell its name, and let the 
children examine it,oso that they may see for themselves that 


each tree has its own particular kind of leaf—and 


that the leaf of one is hot like the leaf of another. 

‚ Every country boy and girl ought to be able to name 
at a glance the leaves of all our common trees, and to 
tell each tree by its leaf. Let ùs sit down here, and 
examine these leaves ene by one. 

This must be done inf the simplest way, and without an» 
attempt to burden athe children with unnecessary names. Let 
them, as far as possible, make their own observations, the 
teacher giving the necessary directiois to look at—look 


through—feel the leaves, and so on. 
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3 


3. They observe that all the leaves before them are green, 
although some are lighter in shade than others ; and they also 


notice that the under side of every leaf is lighter tian | 
gam х 


the upper. 

While dealing with 
the colour of the leaves, 
endeavour to slip in a 
leaf of the red or 
copper-beech, if 
possible. Leaves as a 
rule аге green,, bus 
here you see is a red 
leaf. ROSE LEAF, 


4. Lead them to notice next the two essential parts of all 
these leaves—the blade and the foot-stalk. Show that 
some leaves have а, single blade; others more than one. 


MALLOW LEAF. 


Separate the specimens irto two groups —simple leaves, 
compound leaves. А 


5. Pass on next to deal with the great diversity in shape 
between one leaf and another, as shown by the specimens ; and 
point out that one leaf has a -smooth edge, another is 
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toothed at the edge like the edge of a saw, another is 
deeply notched or indented, and so on. 


v 


HORSE-CHESTNUT. 


6. There is another difference to be noted, and that can be dis- 
covered by taking the leaves in the hand.» One leaf is smooth 
to the touch ; another has a rough hairy surface. 


т. Now lastly let the children hold the leaves up to the 
light one by one. As they 
try to look through them, they 
discover in cach one a net- 
work of very fine lines. 
There is a thicker coarser 
line running through the 
middle of the blade, and 
from this others branch out 
on either side. These are 
the ribs of the leaf; the 
very fine lines are called 
‘veins. 

Notice that in this respect 
all the leaves before us are 
alike. 


J 
* . LIME LEAF, 


"8. Let the children now name as many of the leaves as they 
can, the teacher assisting of céurse when they fail. 
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Yt would be advisable to let them take away with them a 
specimen of each for future reference. They can be easily 
dried by spreading them out carefully on sheets of blotting- 
paper between two stout cardboards, and placing a 
heavy weight on them. с 

When properly dried they should be taken out, named, and 


fixed on paper, which can then le pricked and sewn ` 


round.. : 
Thus treated they will serve not ‘only as specimens for 


future reference, buf also for the children to copy in the 
©. 


drawing lesson: ®© © 


с 
‹ 


SUMMARY OF THE LESSON 
Summer is the time for flowers and fruit. 
The corn grows tall. It waves about fi the breeze, 
The hay-crops ‘are got in. 2 
The trees are crewded with leaves 
There are many sorts of leaves. 


pees 


Recapitulate in class with the help of Brown's pictures 
—(1) Summer Fruits, anfl (2) Haymaking. 
E 


е 


Lesson XXXII 
HARVEST-TIME, ^ 
e 


Ы е 
Brown's picture of Harvest-time, 


н with details of the reaping- 
machine, 


will be required for recapitulation in school. 
e 
s 


I.- INTRODUCTION 


Ох all arable farms this is of сохтѕе the most important 
operation of the year. Wherever possible, the children should 
be taken into the fields to see the work going on, so that each 
step may be explained. 

On the way call atiention to the appearance o 


t of the corn in the 
fields. Remind the children that in. the Fei " 


spring they saw 


e 
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к it peeping up out of the ground like little blades of green 
L 7^ grass; that they watched it grow taller and stronger day 
1 -` bylan, till at last they saw the green ears forming at the 


"top of tte stdlk. 
The ears are now plump and full aud of a rich 
.. golden brown colour; and even the stalks are no 
. ` longer green, but yellow and shiny-looking. The corn 
is ripe and fit to cut. ` 


ә 
° IL, CUTTING 5 


Le Watel the veaping - machine at its work, In some 
distrets the side-delivery machine is used; but the, 
binder is rapidly coming into favour on all the larger farms, 


2. The machize with its two horses in front, and the 
driver quietly seated on his bor, altlough a familiar sight 
lo most of the children, will acquire а nsw interest, if teacher is 
hy to explain what happens, ds it moves through the standing corn. 

Call attention tv the position of the knife; which works 
r cupidly from side to side, as the mashine moves on. Tt is this 
E^ knife which does the cutting. 

\ The children should have*an opportunity later on of examining 
the knife for themselves. s 


~ 


Н = . 3. Point out the four rakes or arms, which whirl round 
und round with the onward movement of the machine, ~ Com- 
pare them in their action, with the revolving arms of a hay- 
tedder. E у 

These rakes catch the corn as they whirl round, 
press it,against the knife, then sweep it on, as it 
is cut, to a small platform behind, and at last throw it 
off at the wheel side of the machine, ready to be tied 
up in sheaves. ^ 5 
E. Watch and explain all this step by step. 


uM 


° 


i P 4. The twine-binding reaper will have even more 
у E interest for the children where it is used. 
| This machine not only cuts the corn, but before 
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casting it aside, gathers it into a bundle, ties it round 
with twine, and delivers it as а bound-up Sheaf,, 
laying the sheaves in regular equal distances apart, as - 
it moves along. к S 

Compare all this with the way їз which the corn was 
formerly reaped, showing if possible one of the old reaping- . 
hooks or sickles. E 


F ПІ. Dnvixe " 
A 
1. Luke the children into anothez field now, whee the cutting 
is all over, and етей are busy piling the sheaves in shocks 
or pooks. Я о 
А dozen sheaves are stood up on end, six on either 
side, with their heads leaning towards each other, so tha 
those on one side hold up those on the opposite side. 
The pile of sheaves so formed is called a shock or a 
pook. a vs > 


2. Compare these with the hay-cocks at haymaking time. 


Why is the hay piled in cocks? Because the farmer 
wants it to dry. * 

Why is the corn stood-in pooks or shocks! Because 
the corn must dry too before it can be carried away. 


The straw dries quickly when it is stacked in this 
way. : 


е 
IV. CARRYING . е 


1. Jf the visit has been well timed, the corn in some of the 
fields wall no doubt be Jit to carry. Take the children to watch 
this part of the-work next. ^ ` 

Call attention to the great lumbering waggons, with their 


harvest-frames front and back, moving slowly along 
between the shocks of corn. m m 


2. At each shock they halt, while^&he men, one on 
either side, lift the sheaves with their long forks to 
the loader, who pack£ them in the waggon. 

What an immense load the waggons are able to carry 
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with the help of the raids or harvest-frames. When 
the last sheaf is handed up, and it is all bound securely 
"wish ropes, away they set off for the farm-yard at a slow 
rumbling pace. 

D 
„6 Ү. STACKING THE Совх 


The children already understand the nature of the rick, 
and the object of stacking the corn. They should of course te 
taken now to see the work of rick-making, and on the 
avay the teacher should endeüvour to elicitefrow them all they can 
"tell ofthe rick-yard, 

“AYrived there, they will see going on before their eyes allo 
that the teacher taught them in their earlier lesson. 


a 
> > 
SUMMARY OF THE LESSON 
ә 
1. The farmer euts"his corn with a’ reaping machine. It 
used to be eut. with a sickle. 
9. Some reaping machines not only eut the corn, but tie it 
up in sheaves. , 
3. A dozen sheaves are piled up on end together to form a 
пе or pook. 
. The corn stands in shocks to dry. 
When it is dry enough, the corn is carted to the rick- 
. yard and stacked in a rick. 


> 


Lesson XXXIII 


AUTUMN—(TIME ABOUT THE MIDDLE OF 
осла) 


1 THE, Crops ARE GATHERED IN 


1. Тив Roor Hay EST.— Commence by reminding the 
children that their fathers are now (лізу in their spare time 
digging in the gardens and cllotments, and so lead them to tell 
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аи is the time for digging up and storing potatoes,! 
before the very cold weather comes on. 


They must be stored in some place, where the winxer^ 


frost cannot get at them, for the potato cannot stand 
frost. е 

Elicit foo that the farmer is busy at this time getting in and 
storing his swedes,* mangels, and other roots for feeding 
the sheep and cattle in the winter. These, like the potatoes, 
must be kept secure from the frosé 


е 


2. Тнк Fnum НАвуЕзт.—7%?з thought of “gathering én. 
the crops will naturally lead up to the similar work uou ving” 


on in the orchards. ° 

All through the summer there has been aburfdance of 
fruit, one kind following another, plums and damsoni 
coming last of all. Now it is the alpple-gathering 
time. Apples are the best of all our fruits, for they can 
be stored up and kept during „the winter, when there is 
nothing else in the way of fruit. 

Compare the apple with the soft juicy fruits of summer. 
None of these will keep veryelong. Why? “a 

The apple, on the other band, isa hard dry fruit, It 


can be easily stored. Apples ате the last of all the 
.. fruits to be gathered in. - 


IL Tue LEAVES BEGIN TO FALL 


c 


P 

1. Take the children for a ramble. * They miss now the wealth 
of flowers, which met them at every tum during the summer 
rambles. The*gardens already begin to look bare, 
ragged, and desolate, for nearly all the Jlowers* are faded 
and gone, and the banks, hedgerows, meadows, and woods are 
very much the same. We do not now find the ground carpeted 
with wild flowers, as it was in the simmer. 


1 Pass over for the present the fact that the? pote 
aroot. This will be dealt with later оп. 


? Swedes and turnip are sometimes dug up and fe 
ground, but mangels are always stored for winter use, 


е 


to is not really 


d on the 
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2. Call attention to the leaves on the trees. Ы 

| Most of them are no longer green. They are 
b ‘changing colour; they are yellow, brown, purple, 
f red—almoss every colour but green. Many, too, have 
fallen, and some fall as we pass along. 

There is quite а thick carpet of these fallen leaves 
under the trees. 

Tell that the leaves of trees always change colour and fall at 
this season of the year. We call this the autumn. Call ` 
attention to the beauty of these autumn tints. When the 
" legves are All fallen, the trees will haye the bare look 

‘whic they had in the winter-time. 
‘ver ything around us prepares for winter during 
ET this season of Autumn. 


Бо 


3. The children should W encouraged to4ake home a collection 
of these fallen leaves.» They may be easily pressed, and 
gummed in a scrap- "book, and named for future 
] reference. 

j ПІ. Nuts anp Wirp Fruits 

Ч * 1. The children have scarcely been able, during their ramble, 
| 10 resist the temptation of pickingsthe ripe blackberries, whigh 
hang in such profusion on all sides. 

Let this now lead up to the next step in the teaching. а, 
» Point out that, although the flowers ате nearly all gone, 
and the leaves are falling fast, there is plenty of brightness 
and beauty in the wocds yet. 
| Instead of a wealth of flowers, we have now. а wealth 
| of bright berries and other fruits. They are the fruits 
| of these wood plants. We will find a few of them as we 
walk. Е 


9. It would be impossible to mention more than a few here, 
1 N.B.—There is one mo’ important matter that should not be 
\ lost sight of by the teacher. Мапу of these berries and fruits are 

poisonous. The tescher must carefully impress this upon the 
children, pointing out those of his locality that are poisonous, and 
at the same time warning the children not t5 eat any but those they 
know well. . 
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but. the teacher will add to the list. Among the commonest 
are :— 

Тнк WOODEINE, OR COMMON HonrysvuckLe.—Small, 
round, glossy berries, changing from green. to. yellow, 
orange, and red as they ripen. 

Тик SLoE.—A glossy black fruit like a tiny plum 
—very sour—the fruit of the blackthorn, whose beautiful 
white blossoms we saw in the spring. 

Тнк BLACKBERRY.— The fruit nf the common bramble, 
whose white blossoms were so thick in every hedge in 


July. ae bu 


3. Call attention to the form of the blackberry. Lead the chil 


dren to compare it with one of the summer fruits, which they 
have already examined—the raspberry. 

Like the raspborry, the blickberry às badly тй 
It is not a berry at all. It isa cluster of tiny stone 
fruits. There is a seed case in the middle of each 
little fruit in the cluster. 

Compare it with the real berry of the woodbine to show the 


distinction. 


4. Toe “Hires” AND, *Haws."— These bright red 
showy fruits are the chief support of the hard-pressed 
ə birds during the winter. 

Why are they bright red? They are easily seen by 


the hungry birds. 
The “hips " are the fruit of the w ild rose ; the “haws” 


the fruit of the beautiful hawthori (red and white may). 


Б, THE “Wip CRAB APPLE.—To be met with in every 
hedge. We saw its beautiful white and rosy blossoms 
in May. 

6. Before returning home set the children to collect acorns, 
hazel- nuts, beech-mas*, and some of the winged seeds 
“such as those of the elm, maple, an/asycamore. Show 
them how to distinguish one from the other. : 

All these are the fruits of the plants from which they 
have fallen. А 
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T. Look at this acorn, What would happen to it 4f T 
buried it in the soil? Te would spring upand grow into 
'& young oak tree, 

“Then, what must the acorn be? Tt must be the seed, 
as well as the fruit of the tree, because it is only seeds 
that grow, е 

Cut the acorn Open, und show thai it iss The inside 
kernel is the šeed. : 

Now proceed to openseach of the other Sruits which have 
been gathered, and show that in erery case the seed is in the 
Lrxit. Complore this with thé pips of an арсаи a реа али] the 
stone “fa plum and a cherry. Autumn is the fruit-time 


of the year, The seed ig in the fruit, А 


SpxxanY^or THE Lesson 


Autumn is the time to gather in the crops, 
The leaves change colopr and fall, è 

The flowers one by one die away. 

There are nuts anl wild fruits in the woods 
The fruit of a plant contains gie seeds, 


eve gis 


and hedges, 


Reeapitulate in class wjth the help of 


Brown's pictuee 
of “Autumn Wild Fruits and Nuts,” 


SOME ‘USEFUL MINERALS | 


: Lesson XXXIV i 
A PIECE OF CLAY 


E 
Articles required for illustration": а lump of newly-dugs 
common clay, and spicces of stone, sand, gravel, and chalk, 
Specimens of Kablin and other c а basin of water, a knife, а 
'ammer, the clay balls, cubes, afd bricks m&de during some former 
eson, a piece of dough, a flowpr-pot, a lump of sun-dried clay, 
VOL. I. R.S. з * ж о 
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á I. INTRODUCTION 


1. Propuce one of the lumps of newly-duy clay, and proceed. as * 


follows :— о o 

Who can tell me what this is? -It is a piece of clay. 

Where did it come from? It was dug out of the 
ground. Р 

Lead, the children to name other things, besides clay, which 
they have seen dug up out of the grouad, such as stone, sand, 
gravel, chalk, as the case may be. о 

Show specimens of cach. , 


& 
2. Lead the children to compare these with the Dag, 
growing things which are also got out of the ground. + 
Those things we call plants, Are clay, chalk, sane, 
and gravel plants foo? z 
Break off some pieces from cach of them, and lead the 
children to tell that these things have Ro distinct parts «s 


plants have—that one piece is exactly the same as 
another, 


_ 9. What would happen toa plant if we cut it up in 
pieces like this? The plint wauld die. 
Why don’t these pieces of chalk, clay, and stone die? 
They are not living things. ` se 
Deduce further that as they are not living things, they do 
not require to take in fdod from the soil to make 


them grow—that they do notegrdw in the ground as 
plants do. * * i 


Ezplain thai clay, chalk, sai 


this kind which we get out of the ground, are called minerals. 


Clay then is а mineral. Let us see what we can 
learn about it. Е 


П. "Morsr Chay 


E 
1. Brown Сототк. Look at the clay аъ it lies on the 


table. Your еуез will tell you Something as to its colour. 
It is of a greyish-brown colqur. ` 
Lj 


1 LI 


. . à 
ul, and gravel, and all things*of 
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If possible have specimens of other clay at hand, and show 
that all clay is not this colowr—some kinds are blue-black or 


slate colour, sow yellow, some reddish-brown, and soon. 


Show'the specimen of Cornish clay (Kaolin). Tell that 
this is the purest forra of clay, and it is white. 

Explain that the rougher kinds of clay, such as those on the 
table, get their colours from other things which lie near them 


in the ground. к 
^ 


9. HgAvY.—— Let one of the children now take the piece of 


-cloy in his hand. ° 


What isthe first thing you find out by handling it? 
The day is heavy. е 
_ How could you prove that it is heavy? Ву putting it 
into the water. ° є 5 

Let him do so, and point out that {һе clay sinks to the 
bottom of the water, ә 

What does this tell ав? It tells us that the clay is 
heavy ; it sinks because it is heavy. 


* 3. Feats Smoorn.—sSet him тел! to take the clay out of 
the water, and rub his hand over it, P 

What do you notice àbout the clay now? It feels 
smooth and moist. Ы 


4. Sorr.—Instruct him to take the clay in both hands and 
squeeze it; and then let him’ do the same with the stone. 
Elicit as before. EE. . 

Clay is soft. We can squeeze clay in our "hands ; we 
cannot squeeze the hard stone. 

Do ycu remember any other way of finding out 
whether a thing is soft or hard? . We can find out by 
cutting it. 

Hive him a knife «ud'csk him to-try to cut off а piece of the 
clay. " 3 
Clay is soft. It can be easily cut with a knife. 


5. Touan.—Illustrate further the ‘softness of the clay by 
nealing, rolling, folding, and twisting the lump on the tray. 
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Y 
Drop it on the floor, and leat. й with a hammer, and point г | 
out that the clay changes its shape, but does not break. | P 
Treat а piece of chalk: in the same way. " NE. } 
Clay is tough as well as soft; it does not: easily’ 


break. Chalk is brittle; it breakszeasily. 


6. PLasTIC.— Hand some pieces of the clam round the class ^ . 

now, and. instruct the children to knead them up on their slates, j 

as the teacher has already done. li Р oo, 
Let one of them work his piece up into a ball; let another 

make а cube of his piece ; sel a third to make his piece tito », de 


the form of a brick, and so on. ° RN : 
Produce the similarly-shaped dried pieces made, ut^ some 
former lesson, and tell that these were shaped when they were 4 


soft, like those now inathe hands of the childrey. - a 
They have kept the shape that was then give * 
them; those which have just been*made would do the . 


same, if we left them to get dry and hard. The moist, 


soft clay is said to be plastic, because we can mould it р 
into any shape we please. ' “жаш 

Show a piece of dough, or make some with а little flour and E 
water, and repeat the experiments with thut. Iork it up into 
the shape of а biscuit, aud compare it with an actual biscuit. 

Dough like clay is plastic. Why? | 

The experiments may be further repeated with u piece of © | 
soft wax or some putty. —' " Y 

These things are plastic. Why? ^ ' 

© d E 

т. Хот Pogous.—Shape one of thé pieces of clay into the > | 
form of а basir, and fill it with water. Point оці, that the 
clay holds the water—none of it runs away. 

What will happen if F pour water on the garden- 
mould in these flower-pots? The water will run away р | 
through the hole in the bottom of the pot. A = 4 

Why? Because the mould is porous; the water 


soaks through the pores. 


The clay, you seé, on the contrary, holds the water, Ж. | 
so that none of it runs away. * 
E = ы | 
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What do we learn from this? We learn that the‘clay 
‚„ 15 not porous. 


» ПІ. Dry CLAY 


ө 

1. Produce the lump of dry clay now. Let the children take 
it in their hands and examine it. They will find that— 

(a) They cannot squeeze it in their hands, as they did the 
mpist clay. Dry clays hard. 

(b) It does "not. feel smooth to the touch. Dry, clay is 


„у rough and cracked оп the outsice. - 


Шей fzom this that it is the water in the moist clay that 
nfak& it soft and smooth to the touch. The dry clay has 
no water left in it. x 


o 
e 
9. Scrape the dry clay with a knife, and show that it 
crumbles to pieces readily. Drop а piece of it, or strike it 
with a hammer. It breaks easily. ^ 
Treat the moist clay in the same way. 
Does the moist clay break? No. 
° Why not? Because moist Gay is tough and plastic. 
Then what shall we say about the dry clay? Dry 
clay is brittle. 


2° 3. Now place the dry clay on а slate, and let water trickle on 
it slowly, a few drops at a time, calling upon the children to 
observe what happens, 

Where is the water? It ‘has disappeared» It is not 
on the slate, for the slate is dry. The dry clay has 


sucked it up. 


Let fall some more drops, and show that the same thing 
° 


happens. 
The water is in tho,clay. The clay has sucked it 


up. 
How can we вйу this in another way? We can say 


that dry clay absorbs water. 
-Then what else can you tell me^about this dry clay ? 


Dry clay must be porous. , 
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Look at this piece of dry clay, and tell me whether 
you can see the pores or holes in it. No. 


Is it porous then? Yes, it^must be porous because it E E 


sucks up water. e e 


4. lllustrate its greediness for tater by letting one of the 
children put the piece of dry clay to his tongue, and explain 
what happens. 

The clay sticks to the tongue р it robs the tongue of 
all the moisture it can get, and is greedily sucking to get 
more ^ E d T 6 
quantity of water. It will suck up water till all its pores 
are quite full; but after that it will not take another 
drop. 5 , & ; 

Put a piece of the dry clay in water, an& after leaving it 
there for a few minutes take it out, avd show that it is no 
longer hard and brittle it can now be kieaded up. 

It has sucked up water; the water has made it 
soft, tough, and plastic once more. 


E SUMMARY OF THE LESSON 
1. Clay is a mineral, because it is dug out of the earth. 
2 


‚ Clay is heavy, soft, tough, plastic, and not porous. 
. When clay is dry it becomes hard, brittle, porous. 
4. Dry clay will absorb water till its pores are full ; rout 
after that it will not take in any mor», : 


Lesson XXXV 
CLA¥Y—ITS USES 
The teacher will require: a lump of moist clay, a small pair 
of hand-tongs, a can of water, one or two tumblers, a hammer, 
specimens of red ballast, two new bricks (one of which should be 
put into water at the commencement of the lesson) a pair of 


Our piece of dry clay on the table will absprb a large а 


| 
] 
iB 
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hes from.the tire-grate, the sun-dried Brick 
on, specimens 


seales, some sifted as 


that was moulded in class on some previous осе: 


* of Kaolin, a piece; of common drain-pipe, a flower-pot, and a few 


earthenware and china articles. 
A pencil box, from Which the lid and bottom have been 
removed, could be extemporised to serve the purpose of a moull 


. for making a brick. 


I. INTRODUCTION e 


е 
1.° Soox affer tie commencement of school roll a piece of clay 
ifo а ball, dnd put it into the middle of 4 bright red fife. Call 


"the attention, of the children to what is being done, and tell them 


that during the morning we are going to have another lessop 
about clay. We want to Jind out first of all what will happen 
fd the clay in the fire. We will leave it wher? it is till we 
want if. ad K 


a ° 


oul of the fire with the longs, place it on a slate in front of the 
class, and let the children examine it, As far as their eyes can 
511 them, they will notice that the fise seems to have had no effect 
on it. It is not altered in shape or size. 

Elicit that some things would have burnt away in 
the fire ; but the clay has not burnt away—it is all there just 
sas when we put it in. 


2, When the time gor the lesson comes round, take the clay 


3. Show a similar piece thad has been kept in the fire for a 
long time, and left 19 сод. Explain what has been done to if, 
and tell that, as the one we have just taken out of the fire is too 
hot to handle, we will examine this instead. 

* Hand at round the class, and the children will see at once 
that it is now as hard as a stone. 

The clay has been baked in the fire. The fire has 
made it hard like this? M 


E 
Ы. PROPERTIES or BAKED CLAY 


‚1. Put a piece of baked clay into a°tumbler, fill it up to the 
brim with water, and thenscall upon the children to observe 
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what takes place. They will see the water aradually sink in ‚* ! 
the glass. $ 


The water has not flowed over the tøp of the glass. ' JF 


What has become of it ? à "E. 
Lead the children to find out for themselves that it must have | 

soaked into the clay. 5 
Would water soak into this piece of mojst clay? No; ' E. 


moist clay is not porous. 

Then what shall we say about this baked clay ? „It 
must be porous. It absorbs or sucks ‘up. the water ` 
into its pores. * ^ e 
e . 

" 2. Here is a.piece of dry clay. What would hapyien'to 
it if I put if into the water? It would become soft and 
plastic again. ‘ А 

Then let us take the ball of baked clay ont of the 
water, and see whether that is plastiz too. 

Let the children. handle it, and try lo squeeze and press it 
into а different shape. They find that the baked clay is B 
too hard for them to squeeze ; it is not plastic. Ezpluin С” Ыы 
that it can never be made plastic again. : 

c 


D 


3. Strike it а smart Wow with a hammer, and show that | 
it is brittle; it breaks into pieces with the blow. 

Baked clay, like dry clay, is porous—it absorbs’ +- л 
water. But the water cannot make it plastic again— D 
it is a hard, brittle substance, i 


* IH. Uses or Baxep Cray e 


Rep Baunast.— ^5 / 
Show the specimen, and tell what д is called. 
« Put a piece of it in water, and strike it with 
as we did the clay, to prove that 
porous substance, 


Tell that this is ‘nothing but clay, which has been | 
burned or baked in great hgups in the open air. 


dis the hammer, m 4 
il is а hard, brittle, and 
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I The baking has changed the moist clay into"this 
hard, brittle, porous substance. 
` e It is very useful for making hard dry roads. Why? 
Bricks.— e 
1. Take the brick out of the water now. — Plac? it in one 
` of the scale-pans of a pair of scales, and a dry new brick in 
the other. In the absence of scales let one of the children 
balance the bricks in his Sands. 
Why should this one be so much heavier than that ? 
,,It has sucked up water. It is the water that makes it 
weigh heawier. 
^ What can you tell me about the brick then? It is 
ү” porous. ` 


a 
^ 
2. How doés^the bricklayer make his bricks fit in 
when he is building? Не breaks off pieces of them with 
his trowel. = % М 
\ What do we learn from that? We learn that bricks 
n re brittle, or they would not break. 
б Show in this way that bricks are the same kind of hard, 
brittle, porous things, аз the red ballast we have just 
| examined. Bricks too are made of clay. 


^* 3. Mix some clay and ashes together info a stiff paste with 
` walgr, and when it is as soft azd smooth as putty, press it into 
4 the mould, which should, be stood on a small drawing-board, 
р and wetted inside to prevent the clay from sticking to it. 
The top may be smootited off with an old knife or a ruler, and 
when the тоша is lifted, the brick itself will he left on the 
board. 

Tell that in the brick-fields, where “tons of the material are 
prepared at a time, the rijcing is all done in a mill. 

4, Show a, тісі? which was made at some previous lesson, 


and has since been dried in the sun. Tell all about it, and 
proceed ;— i 


This brick, which we made in the class a long while 


— ee 
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ago із now dry and hard. Would bricks of this sort do 
for building ? 


The children will have no difficulty in zelling that this — ^ 


brick is nothing but dry clay; thut as üry-clay is 
porous i would suck up the rain; «ud thal the water 
would make the clay soft and plastic again. A house 
built with such bricks would fall to pieces. i 


5. This will lead to a brief descrigfion of the brick-kiln. 
The bricks after being well dried in the sun are piled 
up in great stacks, and burned or baked for a week > 
and sometimes a fortnight. ш xd 
It is the baking that changes the nature of the 

material and makes the brieks suitable for "building 


5 


2 


purposes. ^. zo © 
» * 
EARTHENWARE.-— ^ 


Tell that tiles, .chimney-pots; drain-pipes, aad 
flower-pots «re also made of cómmon clay ; and that our 
plates and dishes, basins and jugs, and the china cups 
and saucers and ornaments are made of clay too, but of « 
purer, whiter kind, 

China, or porcelain as" it ise called, is made of the 
purest and whitest clay that is to be found. 

Show the specimen of Kaolin or China clay. 

As clay of all sorts is a kind of earth, we give the * 
one common name earthenware to all things made 
from it. : "s 

* SUMMARY oF THE Lasso 

1. Clay does not burn away in the fire. 
stone. м 

2. Moist clay is soft, tough, and plastic. 
it will not ab water. 

3. Dry is hard, lwittle, and "not plastic. It absorbs 
*vater beca is porous. The water would make it plasti again. 

4. Baked clay is hard, brittle, and porons, alt will absorb 
water, but it can never be made plastie again. 

5. Ballast, bricks, tiles, flower-pots, drain-pipes, 
of earthenware are made of baked slay. 


It bakes hard like 
* 


It is not porous ; 


, and all kinds 


“must be done in the presence of the class. 
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` Li 
ut - Lesson XXXVI 
A PIECE OF CHALK 


° 
The teacher will require two lumps of rough chalk. Опе of 
these should be weighed, and then placed in the middle of a 
bright, red fire as early « possible in the morning. "If it is 
taken out just before the commencement of the lesson, it will 
Juseool enough to handle when it is wanted. This of course 
Set it aside out of 


sight for the present. 
E ]. INTRODUCTION " 


^ 
Suow the piece of rough, unburnt chalk, and proceed at once to 
elicit from the childvenathat this is another mineral substance, 
making them give theiPreasons, of course, for saying so.—It is 
not made up of a number of different parts—one piece 
ig exactly the same as another. ` Chip off some pieces, and show 
that it isso. Ibis dug out of the ground, but it does 
not live and grow in the ground as plants do. , 

If there are any “ Downs? in the neighbourhood of the 
school, the children will be fumiliir enough with chalk, Explain 
that those qreat hills, hundreds of feet high, are all chalke In 
olheg districts it must suffice 40 mention that there are such 
hills in some parts ofethe country. 

We are now going to see what we can learn about this 


ә 


mineral—chalk. | 
a П. PROPERTIES ^ 


The children will find no digicullif of course as regards its 
colour. Their eyes will tell them that it is white. Ie use 
ihe white chalk for writing on the blackboard. " 

Compare it with^« piece of newly-dug clay. Elicit that it 
is harder than clay ; that it is not moist like the clay, but 
dry; and that it is brittle and breaks easily, while clay 
is tough. ZU 


2 
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“Drop the two things on the floor, or strike them with a 
hammer, and show that it is so. " 

Rub the chalk on the blackboard. It makes a mark because 
some little pieces break off as we rub i. Try the same 
thing with а piece of stone, ^ 
Put à piece of the chalk in а tumbler of water, and 
it up. 

The chalk, you see, breaks up in the water, and turns 
the water white like milk. ^We will now stand „ће 
tumbler aside for the present. „Же shall “want to look at 
it by and by. ^ ^ . е 


stir 


ПІ. CHALK AND Ling 


1. Turn now to the other piece which has been in the fire. It 
is cool enough to handle by this time. Lead the children in the 
first place to tell that the chalk, like clay,-Aoes not burn away 
in the fire. Tt looks to be exactly the same in shape and size as 
when we put it into the Jire. 

Look at it again, side^ by side with the other piece of 
chalk on the table. Do you notice any difference in its 
colour? It is not white now, like the other chalk. It 
has turned a dirty yellowish white. 


2. Let the children take it in their hands, 

It breaks much more easily than chalk, and it gives a 
crackling sound as it breaks. Tt crumbles up easily in 
the fingers; and yet it is not so soft as the chalk, for it 
will not make a mark on the blackboard. 


and try to break it. 


3. Place it in the scales now and weigh it. 

It weighs less than it did when it w 
Tt has lost something in. the fire. . 

The heat of the fire has changed the chalk. 
longer chalk. We call it lime. E 


as put into the fire, 


It is no 


4. Put a piece of the lime into a tumbler of water, and observe 
that it makes а hissing sound as soon as it touches the 


2 


d 


a? E) 
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water, Stir the water and stand it aside. In a very sleort 
time the whole of the lime will disappear, leaving the 
watar itself quite ТА 
© Produ the other tumbler now in which we put the chalk. 
When we stood thjs aside, the chalk had made the 
water white like milk. It is no longer white; it ts quite 
clear now. 
What has become of the chalk ? 
Call attention to the chak lying in a wet layer at thé bottom 
of the glass. = 
‚ We can pour off this Water, and 'axe all the” chalk 


"behind. But we could not do this with the other tumbler. 


The lime has disappeared in the water. It is all. 
there although we cannot see it. We could not pour away 
this water without pourmg away the lime With it. 

We say the бше „dissolves in the water; and we 
cul this water lime-water. 

Do the same with some sugar and salt. АП these things 
dissolve. We say they ure soluble. Limeis soluble; chalk 
is not soluble. 


^ 


5. Break off another piece of the dime, put it in a. saucer, and 
let some water trickle on it slowly, calling upon the children to 
observe what happens. x 

>a, The water disappears the moment it falls. The 
lime,seems to suck it up. - 

^? Presently а cleud of steam begins to pour out from 
the lime, and the lump begins to crack. — . 

с. If we put our Бапа on the saucer, we find it has 
become very hot. Ё 

d. The lime at last falls away into a dry powder. 
The lump has broken up; ané there is no water to be 
seen. It has all disappeared. 


6. Tell that this 16те, which is thirsty for water, and sucks it j 
up so quickly, i$ called quick-lime. When chalk is heated 
in the fire, it changes to quick-lime. 

Call attention now to the white dry powder in the saucer. 


"206 OBJECT LESSONS FOR RURAL SCHOOLS BOOK т 


Pour some more water on this, and observe that there is no longer 
any hissing sound, no longer any cloud of steam rising from il. 
The lime is not thirsty for water now; it has had 
enough; its thirst is slaked. We now call it slaked 
lime. ^ 
Notice that it lies in the saucer, а wet, sticky, muddy 
substance. : 


7 


7. Tell (und let the children see por themselves later on) that 
if it is left for a while, it will set hard like stone, 

Геай the childen-to tell from. this that the brickla yer mate» 
his mortar with lime. Ii sticks Jast to the bricks, and when it’ 
-sets hard, it holds the bricks together. He uses quick. 
lime for this purpose. . 

Mix the” rest of the quicklime with some sand, and pour 
water on the mixture. This is the way he makes his: mortar. 


А 
A a 
IV. WHAT CHALK 18 


Turn once more to the tumbler, with the wet layer of chalk 
lying at the bottom. i 
a Tell that if a tiny pies of this wet chalk mud, no bigger 
than а piws head, were pressed out flat and then dried, it would 
form а white powder; that? 
if а little of this powder were 
then put under a strong glass, ‹. 
to make it look larger, we 
should be able to see that it 
is made up of immense 
numbers of shells. 

Long long ago each of 
these was the shell;/of a: 
little living creature. 
The tiny animals thêm- 
selves died, but their shells 
were left behind. These 
tiny shells, which sve eannot 
strong glass, have made chalk.: 


see except with a very 


H 


1 L 
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Show a picture of the magnified shells. Each one waseonce 
the home of a little creature. 

| + „Immense numbers of them could stand on a sixpence. 
| Think that, all^those great hills of chalk are made of 
\ nothing but these shells. 
à Promise the childrei? that some day they shall hear more of 
| 
| 


a® =, this, 


ә 


SUMMARY OF THE LESSON a 
Ф 


^l. Chalk is white, soft, brittle mineral. 
2 
^ 3. This lime sucks up: water very quickly. It is called 


° quick-lime. * 
4. Water changes quick-lime into slaked lime, 
o 5. Lime dissolves in water; chalk does not dissalve. 


| о 2. It doe? not burn алаў in the fire. 4 It;changes irto lime. 
| 
| 


( 6. Chalk is made up of immense nunfbers of tiny shells in 
| which little animals once lived, ° 
^ ° 
° 
b 
Р Lesson XXVII 
| A LUŅP OF COAL ° 
\ 
Provide the following articlés for illustration: a lump of 
à *ommon coal, and specimens of fossil coal, a piece of wrought- 
i-o. iron, a hammer, a bowl of water, the spirit lamp, pieces of 
r stor, chalk, clay, and slate, a carrot, turnip, and potato, a long 


clay tobacco -pipe filled Beforehand with powdered coal, and 
stopped with clay. Brown’s picture, * Forest of the Coal 
| Period," should be shown. в 
© ° 


I. Its Properties 


1. Snow the lump of common coal. Let the children tell what 
they can about its uses, abl lead then to discover for themselves, 
the properties of theesubstance in some such way as follows :— 
Let us begin by looking at it. What does it look like 2 
К It is black and shiny. Ti looks lile a lump of smooth, 
: polished, black stone. . 
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Gall one of the children to the front, and let him take it up 
and handle it. Lead him to tell that it is а hard, heavy 
substance. | А 

You say this lump of coal is heavy. But if I were to 
give you a very small piece to handle, could you learn 
from that whether coal is heavy or light ? 

Drop а very small piece of coal into water, and point out 
that it at once sinks to the bottom. Light things float ; 
heavy things sink. Coal is heavy. 


2. Thais piece of iryn is also a hard substance» Now take 
the hammer and strike the iron and the coal a smart blow, 
and tell me what you observe. The coal breaks easily, 
but the iron does not break. 

What do we say about things,that break easily? We 
вау they are brittle. Coal then is a hard, brittle sub- 
stance, 


3. Let the children examine the coal closely and they will 
discover that it is made up of flat layers, 

Instruct the boy at the table to strike one of the pieces 
lengthwise, and show that the coal breaks up easily, because 
the layers split asunder with the blow. Show that it 


is not so easy to break the coal by striking it crosswise, . 
Jor then the layers do not separate or split. 


4. Now cull attention to the Loy’s hands, 


The blackness of the coal comes off and makes bur 
hands dirty when. we touch it. " 


5. Hold a piece of coal in the Jlame of 
with the small hand-tongs, and lef the class 
exactly what takes place.» 

First a puff of thick smoke oozes out from the со 
then the coal itself swells Up into a soft mass, and 
then it bursts into a bright flame= Soon the whole 
lump will be ina blaze. If it were then left to burn, the 
blaze would gradually die down, and the lump would get 
red-hot and throw out great heat, After a time the 


the spirit lamp 
notice and tell 


al, 
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whole of the coal would be consumed or burned away, 


‚ and nothing would be left but some white ashes. 


б. Wolan from this that coal is very inflammable, 
that it burns until it js all consumed, and that it gives 
out great heat while burning. 


Ln connection with*fhis show and compare the burning of 
wood, charcoal, peat, aad coke. ° 

These things all burn $, well that they are used ас 
fuel for making our fires, fo? cooking our food, and warm- 
Mg our houses. But coal is the best of all. 


е 


TT. Wiar Сол, Is 


on the one hand, and with a cgrrot, a turnip, and a potato on 
the ther. © 

Which of these things is the coal most like—the stone 
or the carrot? Tt 4$ more like the stone than the 
carrot. — х 

What ‘kind of things are the carrot and the turnip ? 
They are the roots of plants ;« they’ grow in the ground. 

What name do we give to the stone, chalk, and other 
things of that sort? We call thém minerals, E 

Where-do all minerals come from ? They are dug out 
of the ground: 

You are quite right in saying thet coal is more like a 
mineral than a plant. It js all in one piece; it has no 

VOL. I. R.S. ` > Р 


> 1. Compare the lump of coal with stone, chalk, clay, and slate 


© . 
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separate parts; опе piece is just like another. Tike 
,stone and all other, minerals, too, it is dug out of the 
ground. я 

Coal в sô much like these minerals that we often call 
it a mineral. o - à 

Yet, strange to say, it is not a mineral in the same 
sense as clay, stone, or slate. 


2. Explain that coal was not always in the ground, as 
ео ег minerals have been. It was made in a wonderful 
wey from trees and plants, thaf grew many thowtails of 

"years ago. А " 

Tell that some of the forests that grew on the earth in those, 
days sankdown and got buried deep in the ground, where they 
have been hidden away everesince. e 

ə 


i 
Ne, 
2M 


Д 

A 
(4 
SG 


"7; 


FOSSIL бол. © 
During all this time taey have been changing from | 
wood and leaves, roots and branches, into a new kind of 
mineral substance, which we dig up and call coal. 


3. I cannot make little children like you understand 
how this wonderful change took place; but we know 
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what must have happened, because pieces of coal are ~ 
often dug up with the impression of the leaves and - 
ferns marked upon them, and other epieces are some- 

times met with showing the shape of*the stems, 
branches, and bark of those old plants. 

We can thus even form a good idea of the kind of .. 
trees and other plants that grew in the forests of those” 5 
distang days. 

Show the picture of the forest, Фи an actual sperimeg of * . 5 
fossil coal if possible. * ` 

oe 


° . 
os Г 
° » 
íi ПІ. Coar-Gas Yos i 
1. Тайа long clay tobacco-pipe ; fill the bowl with powdered 
coal, and cover up the top perfectly’ close with, clay. ^ 


‚ N.B.— To ensura success with the experiment it is best to do 
his preparation-work beforehand, as 9he moist clay is almost 
sure to crack with the heat, iff would interfere with the 


working. If it were done the df previous to the lesson, the clay 
would be quite dry before it was wanted. The teacher would 
of course show, and explain with another pipe, what had been done. 3 
• We are going to put the од] of the pipe into the fire, j 
and I want you to wateh the other end of it, and see if à 
you can find out what happens. ) 
In а little while some light-coloured smoke is sé 
coming out from the stem of tke pipe 


5 
2. Hold the back of a plafe agatnst the cloud of smoke, and 
show that some of it settles on the plate, forming a sticky. 
black coating there, with the smell of tar. c; 
Apply a Bghted match to the smoke as it isss from the 
pipe. The smoke takes, fire and burns with dirty, 
smoky flame. ж 
е е 
e 3. Blow out the flame, and ask the children to watch till ` 
they see the bowl of the pipe get red-hot. “хм 
Can you see any smoke coming out now? No. T 
I will prove to уба that, although you can see notlting, Я 
yet there is really something toming out of the pipe. 
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Apply the lighted match as before. A bright yeliow 


flame, quite distinct from the smoky one, now bursts forth. 


.eThere is sometlfing coming out of the pipe which is 
inflammable and that something has been made from 
the coal burning in,the bowl. 

If we blow out the flame we shall not see anything, 


“but the lighted match will soon prove to us again that. 


the same substance is still pouring out from the pipe. 
© 

an Leplajn that this substance, which we have been, making 
fim the coal in the pipe, 18 called { gas? ‘The proper name 
is coal-gas. о 

"TEnt black sticky stuff on the plate, which smells like 
tar, is really tar—coal-tar. It always comes off from 
the coal when gas is beitig made. 2 

E ә 

5. It is needless to*point out that, qu the vast majority of. 
villages throughout the ‘county, gas is altogether unknown. The 
teacher must be content therefore, to tell the children that, in the 
lgrge towns, the street lamps and, the shops and houses are 
lighted up with this coal-gas at night. 

The people in the tows burh this gas just as we burn 


‚ oil in our lamps to give us light at night. 


Take the pipe out of the fire now and ‘Tet it cool ; and when 
GF is cool, break the bowl and show its contents. 

What is this? Tt is all that is left of the coal when 
the gas and tar are taken away. We call it coke. 


е SUMMARY OF THE LESSON * 


1, Coal is a black, shiny, haré, brittle substance. 

2. It burns easily and Отока out great heat; we use it for fuel. 

3. Coal is dug out of ‘the earth ? ? it was formed from trees 
and other plants which once grew in the ground. It is not a^ 
mineral. e 

4. Gas is made from coal. o Its proper name is coal-gas. 

5. Tar and coke also come from coal. 
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N a 
Lesson XXXVIII ° , i 
. METALS * 


Articles for illustration: specimens of all the common 
metals with one side rough, the other polished ; some pieces of 
sand-paper ; two dinner-knives (опе “ery rusty) ; specimen» of 
other mgtals in a state of rust ; a strong pocket-knif ; specimens 
of the metallic oret. * е 


r 

° a 
е 

© 


I. INTRODUCTION s 
1. Snow sonte рїесез р] lead and tine Ask the children to пате 
«ny articles they may, have seen which axe тие of these things. 

Tell that lead and tin, like clay, chat, and coal, are got out 
07 the ground. Poin? out that they ате no different parts, 
such as plants have—that mpi is exactly the same as 
another. Elicit that they must be minerals. 

Explain that gold, silver® copper, iron, ånd zinc are minerafs 
of the same kind as lead and tin. 

These things are all dug out’of the ground. They are 
all alike in many ways, and unlike other minerals; so 
we put them into a class by themselves, and call them by” 
the same name—metals, „ 


e 


. 
2. Throw the piece of lead into the middle of a bright ved 


Jire, and call upon the children to observe what happens to it. 
The lead does not bake hard as a piece of clay would, 
nor does it burn away like coal. It melts with the 
heat, and falls through in eliquid drops, into the ash-pit 
below. Й 
Do the same with a picte of tin. ® Tin also melts in the 
fire. у 
Tell that all the metals—goli, silver, copper, iron, lead, 
tin, and zinc—melt with heat? It is that which makes them 
different from other minerals, such us clay, chalk, or stone. 
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Il. THE LUSTRE ОЕ METALS 


* „l. Showa вокет ун and а bright new shilling, and elicit that 
one is made of gold, the other of silver. Lead the children 
to пате other articles made of. gold and silver, such as watches, 
chains, rings, brooches, Vockets, bracelets, pencil-cases, «te. 

Show the polished specimens of the other metals—iron, lead, 
tin, copper, and *zine. Elicit the names of these, assisting of 
course when necessary, ang after laying them, with the Sovereign 
and the shillingpside by side on the table, proceed as follows .— 

„o Now look at all thesesthings, апа сту to find out one 

"point in which they are all alike. 

e What is the first thing you notice? They all shine, 


9. Handl the specimens to the children and instruct them to 
rub cach one with, a. piece of sand-paper. ә 

What do you observe now? The more they are 
rubbed, the brighter they shine. , 

Tell that we may descri: the bright, shining surface of 
these things as their lustre. “ 
o We say they һауе a bright lustre; they are lustrous. 

Compare them with pieces of stone, chalk, and clay. These 
have no lustre. * е E 

Tn speaking of their bright, shining surface it is usual 
to call it a metallic lustre—it is the lustre of these 
metals. 

^ ПІ. MEALS RUST 


1. Here аге two dinner-knives. One you sge is bright : 
it has the metallic lustre ; but what do you notice about the 
other? Jt has no lustre: it is rusty. `, 

Now observe what takes place when I rub the rusty 
knife with this sand-paper. 4 rub'off all that reddish- 
brown rust, and we see the bright lustre of the metal 
beneath. j 

Elicit that the geetal of which the knife is made is steel, 
and that stel is а kind of iron. Show some badly rusted 
articles made of iron and Steel. Tellathat these metals soon 


| ^. rust if they are left in a.damp place. 


9 
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Point out that the rust has actually “eaten into” the metals 
—it would in time eat them away completely. 

All articles made of iron and iocis! be kept in’ 
a dry place if we wish to prevent them from rusting. 


2. Now show pieces of copper, lel, tin, and zine, some 
bright and some rusted. Point oul that the rusted ones ате. 
dull; they have lost their lustre. Л? suy they are 
tarnished ; and they all soon tarnigh when exposed to the air. 
Show, however, that a rub with the sand-paper will quickly 
bring baek the lustig. a . ч РТ 

Notice too the difference tetween the tarnishing of these” 
things and the rusting of iron and steel. The rust, does 
not eat into copper, tin, zinc, and lead, and destroy the 
metals, as qifkly as it does iron ang steel. 

Tin and zinc rust least of all; the rust of lead 
forms a thin coatitig over the metàl, and when this is 
сасе formed, it protects it from any further action 
of either damp or air. f 


3. Now look at the soyereign and the shilling on the 
table. One is made of gold, the other of silver. Did 
уок ever see any gold or Silver article in a state of rust? 
No. А 

Tell that gold and silver do not rust—that silver, 
tarnishes and becomes dull, but gold is always bright. 

We call gold and silver precious metals; the rest— 
iron, copper, lead, tin, and zine— áre known as the 
common metals. . 


ІУ. Tug METALS COMPARED G 


1, Coroum.— Lead tie children to distinguish the colours of 
the various metals. P 

Gold is yellow, copper red. Silver and tin are 
white metals, but if both are held аро the light, it is 
easy to distinguish a bluish tint in the silver, and a 
yellowish tint in the tin. ig è 

Iron and steel, lead and zinc. are grey metals. 


‚ signs of melting. ^ 


sp 
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2. Weicur.—The next property of the metals yowean 
learn only by taking them in your hands. I will pass 
^ these specimens, o iron, copper, Tead, tin, and zine round 
the class for you to examine. 

What do you notige? They are all heavy. 

Now look at them. They are all the same Size; but 


"are they all the same weight? No. 


Which is the heaviest? Lead. 

» Which is the lightest? Zinc. 

` Tell that gold is the heaviest of all the metals we have 
‚ oRunined, and next in order after gola> соте lead,” silver, 
‘copper, iran, tin, and zinc—:inc being the Мез! of all. 
Lèt tke Ый compare the weight of the sovereign. and thy 
shilling. 

Х.В. — Platinum i is purposely omitted from collideration for 


the present. . s 
» 
3. Harpy — Nand gound some" pieces of iron, copper, 


lead, tin, and 
kept for the purpose, and set th 
a knife. 
Which cuts the easiest? The lead. " 
One of them you cannot cut at all. Which is that? 


'l'he iron. 


ine—42ot the DE specimens, but rough pieces 
children to try to cut them with 


9* You can cut the copper, tin, and zine, but not so easily 


аз you cut lead. E А 
‘Now what do we learn from this? We learn that 


metals differ in hardness. Tron is a very hard 
metal, lead a very°soft metal. 
е 


V. METALS MEL? wizH HEAT 


. Proceed next to heat pieces of lead and tin in separate 
s side by side over the lamp flame. Let the children 
watch till the lead. is seen to flow about in a liquid state, and 
then point out that the tin in the other spoon shows no 


\ 
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Why is this? The heat that melts lead is not enough 
to melt tin. 


What must we do to melt the tin? NVe must make it ^ 


hotter. "€ 5 

Very well then ; I will put the spoon, with the pieces 
of tin iit, into the hottest part of the fire. Watch 
what happens now. " 

Point out that it must be much hotter in the Jire than in the 
flame of the lamp, for the spoon itself és beginning to get red-hot. 

When the spoon is red-hot the tin begins to melt ; 
but not ‘ill then. + + ‘ * 


Deduce that it requires more heat to melt tin than ” 


to melt lead. wo 


2. Whateis this red-hot spoon made of? It is made of 
iron. AE - 

I have something else in the fire which is red-hot, 

and that too is made о iron. Let ug take it out and look 
at it. 
Take the poker out of the m contrive while doing so to 
bend it out of shape. Gall attention tp it now, and elici 
that the heat of the fire must have made the iron soft. 
Wecannot bend the poker when it ie cold. 

Tell that if iron is put into a very, very hot fire, many times 
hotter than this, it will not only get soft like the poker, but will 
actually melt into a liquid, like the lead and the tin, and 
flow about as they did when they were melted. м 

Deduce from this that the heat ofsour fire, which is able to 
melt tin, is Rot enough to melt iron, but will make it red- 
hot and soft. - 

All metals melt, although some require more 
heat than others. . E 
VI. ORES AND SMELTING 

1. Remind the children that all the metas are minerals, and 
come out of the ground. Point out that clay, chath, slate, stone, 
and marble are dug outeof the ground too. We find them-in 
the ground all ready for our, use. 
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Now show specimens of the metallic ores, side byeside 
with the metals themselves. 

» Let the childrg& observe that there is no likeness at ай 
dienten these lumps of rough -looking stone and the 
metals which they contain. 

We call them iron- ore, lead-ore, copper-ore, and so 
on. Each one contains metal of some sort, but it is 
mixed up with earth, Stone, and many other things, 
and would be quite useless i in this form. 


, 2. What would happen if these ores were put into a 


n Mery ee furnace? The metal in them would melt. 


Which 15 the heavier—the metal or the stone and other 
things mixed up with them? The metal. 

What would become pf this heavy metal, xs it mélted 
into a liquid zn the furnace? It Would sink to the 
bottom and run through, as а piece bf lead would if we 
threw it into this бге. ‘ vt 


3. Tell that this is аса is done with these metallic 
ез. They are put into intensely hot furnaces ; the heat 
melts the metal ‘in them, and this, because it is heav У, 
flows away, and separates from the other parts, of 
the ore. ‘This is called smelting the ore. 

Then, when the liquid metal cools, it becomes solid 
‘once more, and is ready to be turned into account for 
useful purposes. > 

Promise to tell mbre ajout this in a later lesson. 


i D 


" SuMMARY OF THE LESSON' 


l. Metals are minerals which have a bright lustre. 

2. Most metals lose their lustre and become tarnished and 
rusty if they аге left in ghe damp. , 

3. Silver and gold do not rust. We call them the precious 
metals, E 
4. Metals differ in colour, weight, and hardness. 

5. All metals melt when heated, bubsome require more heat 
than others. 


% % 
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6 Most metals are found mixed with earth, stone, and other 
things. In this state we call them ores. г 


7. The pure metal is obtained by smelting the ore in very hot ^ 


furnaces. А 


е 
Lesson XXXIX н 
A COAL MINE (AN INFORMATION LESSON), 
2 


Brown’s pisture of the miné should be shoWn. T 
a 
E 


I. CoAr-SEANS a 


1. Commence by eliciting from the dildren briefly all they cai 
tell of the nature of coul. It was formed. froi the remains of 
forests that once grew бп the earth. These forests became buried 
wslerground, and therethey have been changed into a new 
sort of mineral matter. Thé new substance is dug out 
of the ground, and is called coal 

Remind the children, in “he next places that we dig other 
substances out of the earth as well as coal. Explain that, if we 
could dig a very deep hole in the ground, we should not find coal 
and these other minerals all mixed up together. 

Most of the minerals are found in layers or beds lying ~ 
one upon the other. It would be impossible to get at any 
of them without digging through the beds above them. 


9. Coal, fike the other minerals, lies buried in the earth 
in beds or layers, and these beds stretch for many miles 
underground. "We call them seams of coal; and the, 
places where coal-seams: are met with are known as coal- 
fields. P 
Explain that in some eal-fields fnere ате several beds of 
coal, one below the other, but they are alwayssseparated by beds 
of clay, sandstone, or other rocks. Hence some of he coal-seams 
lie very deep in the ground ; some ere much nearer the surface. 

Point out too that there is usuglly а bed of clay under the 


Da 
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coul-seam. This was the soil in which the coal plants 


‚ once grew. 


.* The coal-seemé are not all the same thickness. Some 
аге only a few inches thick, others are twenty or thirty 
feet through. " 


IL MAKING THE MINE 


Explain that when mgn want to dig for coal, the ist. thing 
isto find out whether there are any coal-seams in the ground. 
They canno? see the coal, for їз is buried deep in the earth. 
_ How ean they tell? 


© Вркіхе ror Солі, — еу bore a hole in the grouifil 
with long sharp steel chisels worked by machinery; Аз 
the hole-is bored it is lined with tubing, and so the chisel 
goes down through-one bed after another. 

From time to “tine it is pulled np, and another to, 
called a wimble, is pus*ed down the tube. When this 
tool is brought m it bòjags with it some of the 
materials through which the chisel has been cutting its 
way, and so the men find out y hether there is coal there 
or not. 9 v 


.. 2, &ixkixG THE Suarr.--Tell that the great hole in. the 
` ground where the coal is dug up is called a coal-mine; the men 
who dig the mine are miners: 

“When the boriüg tells that there is coal i in the ground, 
the miners set to wprk to dig a great “ pit? or * well, " 
straight down into the earth. “This is called the coal- -pit, 
or the skaft, and is from ten to fifteen feet across. Show 
by measurement. 

The sides of the pit are lined wath brick-work, iron, or 
timber, as the digging goes on. , Why ? 

Explain that ihis is to keep the sides from falling 
in, and also to prevent the water in the ground from 
soaking through into the shaft. 

e Picture the men digging down through sandstone, clay, and 
other rocks, until at last they came to the coal-seam. 
N 


^ 
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Fell that some shafts are as much as eighteen hundred 
feet deep ; very few are less than two hundred feet. Compare 
these figures with the height of the church Sieple or some other 
familiar object. ° 

Lead the children next to think of the clay, sand, and other 
things which are dug up out of the great pit, as the wor: goes on. 
What becomes of all this? 

Tell that, as the pit gets deeper and dim, the men are let 
down to their work in cages or baskéts, by great engines ; ачи! 
that the day and other rocks which „they dig oùt gre raised fo 
the surface in the sme шау. 


* ПІ. IN THE MINE " 

Y. The bM way lo interest the chitdven in the mine itself will 
be to take them in imagination down the pit, and picture to 
them the scene step by step. 8 
Describe the pits mouth, with, its mountains of coal 
close by. This coal has all y dug out of the mine. 

Lead the way to the shed, айй call attention to the great, 
engine. Tell that the engise is at work niyht and day pump: 
ing out from the mine the water that soaks into it from the earth 
on all sides. 

Notice the strong steel торг which passes round the great 


wheel of the engine. This rope lowers the cage, or basket, ^ 


or coal-waggon down the shaft, and brings it up again 
from the bottom. 

Not only is the coal brought up і in this way, but the 
miners go down to their work апа return again i in 
these cages. Let us go down with them. ^ 


Picture teacher and. children in the cage, holding on fast, 
as b "rüshes swiftly down’ the hole—UWack darkness all. around, 
and far above them the теш of the” pit, which seems 1o get 

smaller and smaller every moment. 
At last the noisy rush is over, the bottom ds reached, and all 
step out, but they are now lnmdreds, of feet down in the earth. 


3. The first thing to strike uc would be an immense 


\ 
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l fire blazing brightly at the bottom of the shaft. Then as 
А, our eyes got used to the darkness we should see long rows 
` of lights stratgüng away in front of us. Let us 
follow these lights and find out where they will lead us. 
One of the men will show us the way, and we shall each 
of us want a lamp, for it is darker than the darkest 
` night. " 
As we walk along we find we are in a sort of tunnel, 
ө.” or,underground road; with a lump here and there on: 
both sides of us. The roads are from twelve to fourteen 
сбое wide, and run-for miles. Є з 


4. There is a sound like the tramping of horses’ feet, and the , 
rolling of wheels, but it seems to Ve а lony way off. П'е strain our 
eyes, but cannot see ап “Мп in tye darkness. Presently we 
catch sight of a moving light, and as we watch, we see at last 
а waggon loadéd with coal pass by us, on its way to the. 
bottom of the pit ; and soon after some empty waggons on 
their return to the distant parts of the mine to be re-loaded, 

* roll by in the opposite directions. . 


9 
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#Гһеу roll along very easily, for they run on tramway | 
lines which are laid down in the road. i Я | 
\ 
E 
! 


т > 

5. Think of the horses that draw „№, waygons. Pit- 
ponies they ате called. Tell that they never come up above 
ground ayain, when once they are taken down into the mine. , 
The stables in which they live ате dug out іп the sides of ..: 
the road. [ 

But*look closely at the floorgsides, and roof of Mus c * 
underground road, and you will find that it is all coal. 
The road itself is cut through ‘one of the coal seams: :, 

Explain that, when the*miners have dug the shaft straight 
down as far as the coal-seam, instead of digging fartherelown, n 
they begin at once to cut away with pick-aze and shovel all the = j 
coal out of “йе seam, Wherever they dig they follow the 
seam, and so all the stuff they dig ouf in making these 
roads is coal. s 


"AL З 


3 є А 
6. From these main roads, Smaller ones аге dug out, 
crossing and recrossing each $ther at right angles. They ` ' 
are the roads, streets, lanes, and aleys of the under 
ground town. m 
-Promise to tell more about the ine in another lesson. 

о 


SuMMARY ОЕ THE LESSON 


° 
i 3 ^ 

. Coal is found in beds or layers deep down in the earth, 

c 
. The layers are called seams of coal. 
. The coal-pit is called the shaft. t is like a great deep 
t А H А 9 

4. The men who work in the mine are called miners. 

5. They go down in cages or, baskets. 

6. There are roads, зёгееіѕ, and lanes cut out in the coal. 

т. Horses and waggons nun along hese underground roads, 
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E] 
"S |Z Lesson XL 
THE MINE AND ITS WORKERS (INFORMATION 
LESSON) 


Show the picture 1 in the last lesson, calling attention to 
details of shaft, cage, waggens, lamp, ete. 


° т. Miners AT Work ` 


1. Leap the’ children, by means of a few carefully chosen 
questions, to tell all they can of the mine, and. its underground” 
roads and streets, and. then sproceed on the imaginery visit, as 
follows :— , 3 

We have not yet thought about the'miners themselves. 
We saw the men on the coal-waggons es they passed along 
the tramway-road, but it was.too dark for us to notice what 
they were like. Suppose we,get into one of these empty 
tracks now, and go to the distan? part of the mine where 
the miners are at work. 

2. Remind the children that oux tramway ride along this dark 
roud, with its dim lights here and there, will most likely be a 
long one, for the places where the miners are actually at work 
diggisu out the coal may be a mile or more from the shaft. 

Toll. that these places —.2 known as the workings or the 


_ stalls. 


, ‘To reach the workings we must get out of the waggon, 
8, : y 

and leave ће main road at last for one of the side 

streets. As we grope our way along with our lamps in 


- our hands, we presently hear the soünd of the pick-axe 


and shovel, and a little later onave find ourselves in the 
midst оѓ ће men and their work. 


- 3. Picture the scene. The halfnaked men, with faces, 
arms, neck, and body black with the grime of the coal 
‘dust—all af work hewing- ovt the coal with the pick, or 

VOL, L RS. Q 
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y 


shóvelling away what has been cut out. Some of them are 

even lying on their backs, and hewing away at the roal 

above their heads. e 7 
How hot and close the air is. Sve how the sweat rolls 

off these poor fellows as they work, ang trickles down their skin 

in dirty Streaks. © 


Notice that the lamps which we carry in our hands light up | 
the place, зо that we ftn. sees fairly well all round us. Then | 
call attention to the one little lamp /ived up on the side of \ 

the wall. This dim light is all that the miner has to A 
“work by. $ a | 
4, When the hewer has cat away a heap of coal, it is ] 


put intei a truck, and pushed , along the narrow passages c 1 


7] 


с» 


А 


ud 
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by boys called putters. The putters take it in this Way 
to one of the main roads. Here a number of trucks are 

~ chained together, nd drawn by horses along the tramway 
to the bottom of the shaft. 

In some mines there are several hundred men and 
from fifty to sixty horses always at work. 

As the truck-loads of coal are brought to the bottom 
of the shaft they are loaded on cages, and drawn up 
to the surface of the earth by the steam engine, just as 
we came down.’ 

5. Notice that as the men work they are careful not to cut 
away all the coal, or the roofs of their roads and 
passages would fall in upon them, and crush they to 
death. They therefore leère great blocks ог pillars to 
support the earth above and prevent it from falling in. 

When the seam bas been well worked, and nearly all 
the coal removed, the miners proceed to cut away tie 
great blocks or pillars of coal, which were at first left 
standing to support the rcofs. They always begin 
with the blocks farthest froi the shaft. 

While they are at work eutting away these blocks, they 
prop up the roof with great beams of timber. "Then as 
soon as all the coal in the block is removed, the timbers 
ate taken away, and the roof, having no support, falls in. 

Why do they always begin with the blocks farthest 
away from the shaft ? 


П. DANGERS ОЕ THE MINE 


Remind the children in the next place of the little experiment 
with the tobacco-pipe, and lead dhem to tell all about it. We 
made gas from the coal; the gas took fire and burned. 

Explain that down in the mine a strong-smelling gas some- 
thing like the gas če made is always escaping from the coal. 
The miners call it fire-damp. 

As it passes off from the coal, it mixes of course with 
the air in the mine, and it is then terribly dangerous, 
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fof the moment a flame comes near it, this gas ex- 
plodes. y a 

Point out that it is all pitehy darkness Ҹа dhe mine, and that 
the miners cannot work in the dark. They ntust have a 
light of some kind. ЈУ they had yı candle, or an ordinary 
lamp, thé flame would catch the fire-damp, and an awful ex- 
plosion would take place. Е 


s 


ПІ. Тнк Dav Laur " D 


Tel? that everyman who goes hwn into the wine is provittest 
with а lamp, in which the light is surrounded, * 
„Мі wire gauze, so that the bad gus and theo 
flame cannot come together. 
Show a™picture of the sufety-lamp, or better 
still, a lamp itself, if possible. a > 
Ilustrate the principle of its acti® by hold- 
"yup a piece of wire®gauze over the Jhune of a 
candle. The flame does not pass through 
the gauze. Jf there is gas in the mine, some 
of it will pass through th? gauze, into Re lamp, 
anl burn there round the ате, but the flame 
itself cannot pass outside the wire gauze, 
and so the qas in the mine c@nnot take fire. 
Every lamp is locked before it is taken + 
down, and so all is quite safe But sometimes "à 
one of the men disobeys orders and opens his lamp, per- 
haps to light his pipe, altfiongh ‘ip knows that smoking 4 
is forbidden. If this is done, onl$ for a moment, it. is - | 
quite enough to cause a most terrible explosion, and per“ ; 
haps all in the mine are killed. 


* ^ 


ТҮ. Fress AIR INTHE Mine 


1. We have seen how the miners prevent, the һай gases 
from taking fire and exploding. But don’t you think it 
would be better if they could get rid of the bad gas 
altogethór from the mine? , = 5 

2 
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What do I do when our room becomes close and stuffy 
and filled with bad air? I open the doors and windows to 
~ drive out the bad air, and let fresh air into the room. 
This is just What has to be done in the mine. Let us 
see how they do it. 


2. А very simple little contrivance will make the whole 
thing quite clear to the children. A small wooden box and a 
couple of lamp-glasses will be all that is wanted. 

Such a bow could ve easily obtained from the shop in 
the village A baking - powder or blacking box would do 
admirably. x . 


ER 


E Have the lid removed, and cut a couple of round holes in 
! the boltom, near the ends, exactly the size to receive the two 
lump-glasses. Fit the glasses into the holes, and place а lighted 
candle under one of them. 


3. els the candle burns, hold a piece of burnt paper, or so пе 
Е = other very light Substance, over the top of this glass, and at the 
х same time let one of the children hold u piece of smouldering 
rag over the top of the other. 


I 
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{шо things will now be clearly seen. The smoke from the 
smouldering rag will be drawn down the one glass, 
and the light substance held over the top ofthe other wil be^ 
carried upwards. v 

Why is the smoke passing down this glass ? 

Why sre the little bits of. burnt? paper flying up from 
the other? s 

It is the air which is moving, and it makes these other 
things move. 2 


4. We must find out why the air is moving. 

Elicit that the Йаййе of the candle must make the air inside -- 
the glass hot and light—much lighter than the air of 
the room—and then the rest will be easily deduced.. ° 

Tae air ‘aside the box itself, as well as the air in the 
room, is heavy, and*this heavy air is pressing against 
the light air in the glass, and forcing it up. 

~All the time the candle is burning in one glass, air 
fróm the room is constantly rushing down the other to 
push the light air upwards. 


5. In the mines the bad%gases are renfoved and fresh air 
is supplied in a manner something like this. 

'l'he mine has two shafts at^some distance from each 
other. At the bottom of one shaft a large fire is always. 
kept burning. This is the fire we saw when we reached * 
the bottom of the shaft. a 

The fire makes the air very hot, and it rises ard 
escapes through the mouti of the shaft. Other air, 
however, must take its place, and sé there is a rush of 
air along the underground passages and galleries towards 
the bottom of tne shaft. 


6. And where do you think this air comes from? It 
is fresh air from above-ground, ‘which passes down the 


second shaft. А 
This fresh air, as it rushes along, mixés with the bad 


gas in the passages, and by the time the mixture .of 
air and gas reaches the bottom of the shaft where the 
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9 
fire is burning, it has lost its power of exploding. The 
„ heat from the “fire then drives it up above the ground, and 
4б the air of tlfefmine is kept fresh. 


SuwMARY or THE LESSON E 


1. The road «тот the shaft to the w orkings is often a mile 
long. 


»2, The miners work tre hewing out tlie coal nearly naked, 
for it is very, hiót and close. 


,7 9 3. А gas called fire-danip comes from «е coal. Е 


EE Firesymp explodes in the mine if a flame comes near it, š 
° 50 Тие miners use a clever lamp called the Davy lamp, to 
give them light, ° © o 
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